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PACKING  can  be  a  Source  of  Profit. 

Is  your  Packing  Department  a  dead  load  on 
your  overhead  expenses  ? 

It  should  not  be  so. 

A  well-designed  Fibre-board  Packing  Case, 
artistically  printed  in  colour,  attracts 
business. 

Your  Customers,  the  Retailers,  like  them 
because  they  are  easy  to  store,  easy  to 
handle,  look  attractive  and  help  them  to 
sell  the  goods  ;  besides  which  they  eliminate 
the  “  Returned  Empties  ”  bugbear. 

E\  en  were  “  T  6^  N  ”  Corrugated  Cases  more 
costly  than  the  old-fashioned  wooden  types 
they  would  still  be  worth  while  ;  they  show 
an  all-round  saving  in  packing  and  carriage 
and,  at  the  same  time,  give  maximum 
protection  against  damage,  pilferage  and 
changes  in  temperature. 

Other  Progressive  Firms  have  found  our 
cases  profitable,  and  we  know  that  you  will 
not  be  an  exception. 


F.M.  Dept. 

THOMPSON  &,  NORRIS 

MANUFACTURING  CO.,  LTD. 

WILLESDEN  LANE, 

PARK  ROYAL,  N.W.10 
[And  at  WORPLE  WAY,  ACTON 

Telephone  ;  Willesden  3442.  Telegratns  :  “  Firbocase.s,  Harles,  Londom.” 


Ask  us  straight  away  to 
make  a  sample  to  suit 
your  requirements.  No 
obligation  will  he 
entailed. 
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Fruit  Storage. 

;  THE  I  lEPARTMICX  r  of  Scieiitilio  and  Iiulnstrial 
Research  (Food  Iiivestij^aticni )  lias  just  issued  a  re¬ 
port  on  the  i^as-stora.i^e  of  fruit.  'I'he  report  is  a 
record  of  e.xperinients  on  the  effects  jirodnced  liv 
various  proportions  of  carhon  dioxide  and  oxyeen  in 
the  atmosphere  upon  the  rate  at  which  fruits  ripen 
and  aj^e  in  storai^e.  and  hence  upon  the  leni^th  of  their 
storatje  life.  These  experiments  have  estahlished  tlie 
imi)ortant  fact  that  .s.;as-stora,!2e  hy  the  method  of 
restricted  and  controlled  ventilation,  operated  to 
maintain  10  per  cent,  of  carhon  dioxide  (and  i  1  jier 
cent,  of  oxyinen).  is  most  effective  at  a  tem])er;iture 
of  about  30°  h'.  Under  these  conditions  the  storai^e 
life  of  apples  may  be  doubled,  without  in  any  way 
impairint^'  the  taste  and  ajipearance  of  the  fruit. 

It  is  common  knowledn^e  that  living;  fruit  and  vej^e- 
tables  consume  o.xyi^en  and  liive  out  carbon  dioxide, 
and  that  the  latter  has  a  retardin.!2‘  effect  upon  the 
vital  activity  of  jilant  ori.;anisms.  'riierefore,  durini; 
.stora.«[e  in  an  unventilated  chamber  the  projiortion  of 
carbon  dioxide  rises  and  retards  the  ripenin,”^  jirocess. 
There  are,  however,  certain  conditions  of  atmospheric 
composition  and  tenifierature  which  tifive  the  best  re¬ 
sults.  Hence  arises  the  necessity  for  brinj^ini^  these 
factors  under  control.  'I'he  simplest  method,  and  the 
one  adopted  by  the  experimenters,  is  to  rei^ulate 
ventilation.  But  this  is  crude,  and  it  does  not  take 
into  account  the  important  factors  of  humidity  and 
air-circulation.  Further  work  will  aim  at  devisins^ 


means  for  reijulatin”'  the  concentrations  of  fixyj^en 
and  carbon  dioxide  independently,  as  well  as  the  rela¬ 
tive  humiditv  and  the  circulation  of  the  air  within  the 
chamber.  'I'he  work  carried  out  in  .\merica  on  the 
control  of  relative  humidity,  temper.ilure  and  air 
circulation  within  lumber-dryin.i;  kilns  should  provide 
many  useful  suityiestions. 

Bakers  in  'I  rouble. 

In  its  usual  hij^h-spirited  way.  the  Outhiolc 

nrees  the  bakers  to  adopt  a  more  pro;.;ressive  atti¬ 
tude.  I'he  hakim;  trade  seems  hedj;Td  in  by  its  frieniU 
and  its  enemies.  Its  enemies  say  that  bread  ix  bail 
and  that  bakers  are  worse,  and  it>  Iriends  say  ih.'it 
apathy  is  the  bi.Lj.ee^'t  peril  to  the  tr.ide.  I  be  result  ix 
a  certain  amount  of  depression,  poor  profits,  and  bad 
temtiers. 

hrom  this  it  woidd  apjiear  that  amongst  the  bakers’ 
friends  mav  be  reckoned  those  who  complain  that 
many  underinround  bakehouses  are  badly  ventilated, 
and  that  they  are  infested  with  crickets  and  beetles; 
often,  through  lack  of  space,  the  bread  is  piled  on  the 
door.  I'he  need  for  soap  and  towel  i>  recoi^nised  by 
the  Home  ( )ftice  which  has  just  issued  the  Bake¬ 
houses  W  elfare  ( )rder.  lO-/.  to  come  into  operation 
on  .May  i.  d'his  <  )rder  reiptires  bakehouses  to 

be  eipiipped  with  suitable  washini;  facilities,  including; 
a  constant  sui>ply  of  warm  water,  soaj).  and  clean 
towels,  and  also  suitable  accommodation  for  cloth¬ 
ing;.  together  with  adeipiate  arrauf^ements  for  dryinj; 
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the  clothiuf^  if  wet.  The  main  olijeet  is  the  prevention 
of  dermatitis  amonj;  workers  handlinj^  flour  and 
suKar. 

'J'he  other  day  we  were  a.sked  by  a  correspondent, 
evidently  alarmed  at  the  j)ros])ect  of  a  tax  on  cats, 
if  we  thon.uht  that  the  small  baker  who  keeps  a  cat 
to  reduce  the  mice  would  ,i.;et  an  exemption.  (  )ur 
correspondent  cites  the  parallel  case  of  the  blind  man 
and  his  dot;. 

Tinless  Cans. 

Keviewint;'  the  research  work  carrieil  out  by  the 
Washinviton  Laboratory.  Dr.  Kohman  refers  to  an 
iiKjuirv  into  the  possibility  of  tisiny  tinless  cans.  I'lie 
(piestion  arose  as  to  whether  tin  intensifies  the 
corrosion  of  iron  in  certain  canned  fruits  because  of 
the  electric  cotiple  set  up  between  them.  It  was  toiind 
that  tinless  cans  formed  hydro;eeii  to  a  ;:reat?r  extent 
than  the  tinned  cans,  but  that  the  latter  perforated  to 
a  much  L;rcaler  extent,  .'xoine  prodticts  attack  the  tin 
more  readily,  where.as  others  have  a  preterenee  for  the 
iron,  d'he  \\  ashinieton  chemists  were  able  to  control 
this  ])reference,  causinp'  either  tin  or  iron  to  be 
attacked  at  will,  by  addition  of  certain  substances  in 
small  (luantities.  This  would  apjiear  to  be  the  first 
step  tow.ards  eliminatin;;  corrosion  altogether.  'I'he 
net  result  so'  far  is  that  tinned  cans  are  found  to  be 
more  serviceable  from  the  commercial  standpoint. 

Dr.  Kohman  considers  that  lacipiers  may  be  de¬ 
veloped  which  for  certain  jirodncts  will  make  tin  un¬ 
necessary.  I'Nperimcnts  are  beini;  made  with  cans  ol 
stainless  steel,  but  there  is  considerable  difficulty  in 
moulding;  cans  out  of  this  material. 

A  New  (JuadrupeJ. 

The  meat  b'-prodticl>  industry  is  a;eitated  at  the 
sudden  apiiearance  in  .\merica  of  a  hitherto  unknown, 
and  truly  remarkable,  cpiadruped  known  as  the  “  uold- 
beater."  <  )ur  authority  is  the  followint;'  extract  from 
a  Midland  daily  paper:  “ 'I'lie  American  airship 
Shciiaiiiloali,  which  is  fiSo  feet  lone  and  j*)  leet  in 
diameter,  contains  20  ea^'  cells  of  cotton  cloth  c-ach 
lined  with  the  skin  of  a  .eoldbeater — a  small  American 
(jtiadruped.  (  her  these  cells  is  another  waterproof 
covering.  Knt  as  over  500.000  animals  were  necessary 
to  line  these  cells,  the  chemist  is  now  experimeiitine 
with  viscose,  which  in  thin  threads  is  artificial  silk." 
Statements  of  this  kind  illustrate  the  danger  of  mis 
representation  to  which  the  food  industry  is  con¬ 
stantly  exposed.  I'nfortunately.  they  are  not  often 
quite  so  amtisin^'^  and  harmless  as  this  one. 

Fnglish  Fruit  Canning. 

The  Lynn  Road  fruit-cannini;  factory  at  Wisbech, 
belonj^inj^  to  the  \\  isbech  I’roduce  C'anners.  Ltd.,  is 
to  be  supplemented  by  two  other  factories,  one  at 
Wisbech  and  the  other. at  h'vesham.  The  former  is 
being  equipped  for  pea  and  vegetable  canning;  the 


latter  for  fruit  and  vegetable  canning.  Mowing, 
together  with  mechanical  extraction,  cleaning,  and 
grading  are  expected  to  reduce  the  harvest  costs  in 
the  case  of  peas  from  £6  or  ,£7  an  acre  to  £j  or  £3. 
rile  Company  is  tinanced  by  local  fruit-growers. 

riie  extent  to  which  we  are  at  present  dependent 
upon  C.S.A.  ft)r  canned  foods  does  not  appear  to  be 
realised.  We  give  the  following  figures  as  proof  of 
the  very  great  scope  which  exists  in  this  country,  as 
well  as  in  Canada,  for  the  production  of  canned  pro¬ 
ducts.  With  the  exception  of  peas  and  corn,  the 
e.xports  from  the  I’nited  .'States  of  canned  vegetables 
for  as  compared  with  i0-5  showed  an  increase, 

'file  increase  for  beans  was  j()  per  cent.;  sotips.  42 
per  cent.:  toniatoe>.  3p  jier  cent.:  asp.aragus.  14  ])er 
cent.:  other  vegetables.  5!"’  ])er  cent.  Attention  is 
drawn  to  the  lact  tliat  we  alisorbed  03  per  cent,  of 
the  canned  beans  exported,  11  per  cent,  of  tbe 
asparagus.  14  per  cent,  of  tbe  soups,  13  per  cent,  of 
the  corn,  b  ])er  cent,  of  the  pea^.  and  33  per  cent,  of 
other  \egetables.  In  all  these  coniinodities  Canada 
ligures  promiiumtly  as  an  importer.  I’he  exports  of 
canned  heel  have  increa>cd  22  ])er  cent.,  and  of 
canned  iiorjs.  37  per  cent.:  we  take  64  per  cent,  of 
the  former  ami  S2  per  cent,  of  the  latter.  As  for 
other  jirodncts.  we  take  45  per  cent,  of  the  salmon 
ex])orted;  S  per  cent.,  sardines;  <12  per  cent.,  apples 
and  .apple  >auce:  S3  per  cent.,  ajiricots:  11  per  cent., 
cherries:  So  ])er  cent.,  peaches:  S7  per  cent.,  pe.ars; 
33  ])er  emit.,  piiu-apples:  and  77  per  cent,  of  other 
iruit.  .Shijiments  of  e\ .aiior.ated  milk  to  the  I’.K.  and 
to  (  lenn.any  declined  consider.ably .  In  the  case  of 
( ienn.any,  I'arilT  changes  caused  the  sd-back.  but  in 
an  elfort  to  retain  the  ni.arket  some  .\nu  ricaii  pro- 
ilucers  have  est.iblishcd  (  lernian  factories.  A  drop  in 
shipiiu'iits  to  .\rgentina  was  due  largely  to  new  food 
regnlations,  which  laqnire  saiaiines  to  be  jiacked 
with  toni.ato  sauce  in  lacquered  or  eiianielKrl  cans, 
file  large  exjiort.s  ol  be.ans  and  >on|)>  were  prob.iblv 
due  to  intensive  export  activities  bv  a  li-w  jiroduCers 
or  shi])])ers. 

Fish  Canning. 

flic  rish-canning  industry  of  the  Can.adian  West 
C'oast  is  forging  ahe.ad.  'flic  Rriti^h  Colnmbi.a  I'ish- 
ing  and  Racking  C’ompanv.  of  N’ancouver.  is  erect¬ 
ing  a  large  c.annery  at  Johnston  Channel,  near  (  )cean 
Ralls.  (  )n  \'ancottver  Dland  the  Canadian  I'ishing 
Company  is  to  erect  a  lish-reduction  jilant  with  a 
c.apacity  of  125  tons  of  pilchards  a  day,  as  well  as  a 
s:ilmon  cannery,  and  also  an  extmision  to  the  cannery 
at  Ihttedale,  on  Rrinccss  Royal  Island,  to  treat  salmon 
offal.  ( )n  Render  Island  the  Render  Island  Rish  Rro- 
ducts  Comp.'iny  will  erect  a  reduction  plant  to  use 
hydro-electric  power.  With  the  develo])ment  of  the 
market  for  fish  oil.  fish  meal,  and  fertiliser.  Render 
Island  is  expected  to  be  the  scene  of  considerable 
activity. 
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Marketing  Canned  Goods. 

Mr.  \V.  S.  Crawford,  of  tlie  l*'nipire  Marketing 
I’oard,  states  tliat  our  place  in  world  conunerce  is 
heini^  imperilled  tliroui:h  lack  of  the  will  to  sell.  W'e 
manufacture  superbly  as  professionals,  hut  wc  market 
as  himnliuL;  amateurs.  W  e  can  create  new  demands 
hv  tindiii^'  out  what  our  nei.uhhours  want  and  what 
they  can  he  made  to  want.  'I'liere  shottld  he  more 
activity  in  searchiuL;  for  and  in  creatinir  new  markets. 

In  this  comiectiou  it  is  iuterestiuL;'  to  note  that 
“  distrihiitiou  research  "  was  mtich  disctissed  at  the 
■Atlantic  t'ity  Convention.  I'he  National  Canners' 
Association  will  institute  a  systi'inatic  study  of  dis- 
trihntinif  and  marketiii!.;'  prohk-ms.  It  will  probably 
he.ein  with  wh.at  mi.L;ht  he  c.alled  a  “  canned-u'oods 
consumption  snrvev.’'  with  tlu-  ohiect  of  answering; 
(|nestions  such  as  those  put  to  the  Convention  by  the 
I’resident.  .Mr.  II.  W’.  1‘helps.  I'.vidently  the  .\meri- 
can  eaiiiu  rs  feel  that  the  time  is  lipe  for  the  ladlectioii 
of  such  statistics  as  will  en.ahle  them  to  map  out  the 
conntrv  into  <listriets  accordinj:;'  to  the  constnnption 
of  canned  foods,  both  (|ti;intit;itively  and  ([ualitatively . 
1‘restimahly  the  ne.\t  step  will  he  to  ascertain  causes. 
;ind.  tin.-illv.  to  devise  means  of  correctini;'  didiciencies 
wherever  these  are  found  to  occtir. 

.Something  of  this  kind  ha^  alrea«ly  been  attempted 
by  the  .X.itional  (‘aimers'  .\s>ociation.  acting  con¬ 
jointly  with  the  I  )ei);irtnn  nt  of  Commerce.  'I'he 
object  was  to  find  out  what  the  averaj^e  hotisewife 
thoin^ht  about  canned  foods — to  i^'et  “  a  cross-section 
of  the  consumer’s  mind."  The  results  were  not  very 
conclusive,  since  reliance  w;is  placed  on  .a  (|nestion- 
naire  distributed  over  a  limited  area.  However,  some 
interestint;  points  were  hrotiitht  to  liylit.  It  was 
found  that  the  winter  consnmjition  was  two  to  fotir 
times  ,i;reater  than  tlu-  summer  constnnption.  There 
was  a  Li'eneral  agreement  that  canned  foods  were  con¬ 
venient.  .As  the  stand.ird  of  living  improves,  the  per- 
centaife  of  canned  footls  consnmetl  di  creases.  (  )])inion 
as  to  the  relative  food  \alne  of  fresh  and  canned 
fruits  and  ve;cetahles  was  not  distinctive:  only  about 
half  the  users  beini^  willins.^  to  express  a  distinct  inv- 
ference.  I’ractic.dly  all  the  l.itter  believed  th.it  the 
fresh  products  had  the  hiiiiher  fciod  value,  d'his 
clearly  calls  for  correction!  (  )n  the  cpiestion  of  rela¬ 
tive  price,  there  seemed  to  be  no  very  definite  opinion. 
Data  were  collected  as  to  whether  any  ditficnlty  from 
deterioration  was  experienced,  and  only  a  very  small 
number  expressed  prejudice  on  this  point.  It  was 
also  found  to  be  the  general  custom  to  buy  canned 
L^oods  by  brand,  very  few  housewives  beinu:  aware 
that  there  are  different  tirades  of  these  products. 

Tropical  Food  Factories. 

'Fropical  countries  are  becominjj;^  more  independent 
of  imported  food  products.  Brazil,  for  instance,  is 
tfiviu”’  increasin.i;  attention  to  fruit  cultivation  and 


preservins^.  but  the  local  products  are  said  to  be 
inferior,  and  British  jams  still  find  a  good  market 
among  foreign  residents.  The  high  lying  parts  of 
Brazil  are  eminently  suitable  for  the  cultivation  of  the 
luiro])ean  types  of  fruits.  .At  Pocos  de  Caldas  are 
several  ipn'te  up-to-date  preserving  factories,  and  the 
largest  of  these  is  beginning  to  have  a  very  consider¬ 
able  turnover.  ( looseberries  and  red  currants  are  e.x- 
tensively  grown  in  the  l^tate  of  Paulo,  as  also  in  the 
C'ampos  Do  Jordao  district. 

In  Pern  the  linn  of  l.izandro  (Jnezada  and  Caisson 
has  obtained  from  the  Ministry  of  .Agriculture  a  ten 
ye.'irs’  monopoly  for  the  manufacture  of  tomato 
catsup  and  of  preserved  tomatoes.  .At  A"nmnri-Tale. 
ne.'ir  Matanz.as  in  ('nba.  a  factory  has  been  erected  for 
the  manufacture  of  guava  pastes,  jellies,  marmalade. 
;md  canned  fruit,  in  addition  to  mango  marmalade, 
tom.'ito  sauce,  and  candied  peel.  'I'he  entire  jirodnc- 
tion  will  be  absorbed  within  the  country. 

(a)-opcrativc  .Advertising. 

Researches  into  the  applications  of  gelatine  in  the 
confectionery  industry  are  being  carried  out  by  the 
-Mellon  Institute.  It  will  hi-  remembered  that  during 
the  jiast  few  years  a  nnmher  of  .American  concerns 
manufacturing  gelatine  have  subsidised  an  exhaustive 
in(|uiry  into  the  jirojierties  ami  applications  of  gela- 
tiiu'.  .and  that  this  work  was  carried  out  under  the 
direction  of  Dr.  Downey.  I'he  results  have  been 
given  a  great  deal  of  publicity  in  .America,  and  have 
undoubtedly  assisted  sales.  It  affords  a  striking 
example  of  co-operati\ t“  advertising  scientifically  con¬ 
ducted.  'file  first  step  was  to  lay  down  a  solid  founda¬ 
tion  of  fact>  rei.iting  to  the  properties  of  the  product: 
the  next,  to  explore  all  jiossible  applications,  and 
then.  u])on  this,  to  erect  the  glorified  structure  of 
^ales-arguments  and  various  other  forms  of  apjieal. 
fhere  is  little  doubt  that  in  the  near  future  we  shall 
see  a  very  rapid  growth  in  this  policy.  Preserved 
or  manufactured  foodstuffs  are  particularlv  adapted 
to  it:  at  the  ('aimers’  ('ouvention  a  scheme  of  co¬ 
operative  advertising  for  preserves  was  taken  up 
with  great  euthiisi.'ism. 

(jclatinc. 

In  the  case  of  gelatine,  the  sales-arguments  were 
built  round  the  basic  properties  of  the  product:  it  is 
a  protective  colloid  and  an  emulsifying  agent  fa 
stabilising  agent),  a  gelatising  agent,  a  readily 
digestible  iirotein.  and.  more  important  still,  a  food 
that  renders  other  foods  easier  of  digestion.  .As  a 
stabilising  agent,  its  peculiar  property  of  inhibiting 
coagulation  (or  crystallisation),  and  of  stabilising 
emulsions,  is  made  use  of  in  modifying  the  curding 
of  milk,  in  “killing  the  grain"  of  certain  kinds  of 
confectionery,  and  in  imparting  a  smooth,  velvety 
texture  to  ice-cream.  McCollum  and  his  co-workers 
have  shown  how  it  promotes  the  digestion  and 
absorption  of  certain  tvpes  of  foods. 
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Marshmallows. 

'J'lie  first  sul)ject  for  research  at  the  Mellon  Insti¬ 
tute  is  the  inarshniallow.  Here,  too,  gelatine  plays 
an  important  jiart.  'I'he  views  as  to  its  properties  and 
methods  of  use  most  suitable  for  marshmallow  manu¬ 
facture  are  at  present  very  conflicting,  'rims  more 
definite  data  are  retpiired  on  best  jelly  strength,  best 
rate  of  setting,  the  effects  of  part  or  complete  sub¬ 
stitution  by  otlier  emulsifying  agents,  the  most  satis¬ 
factory  chemical  and  bacteriological  testing  i)ro- 
cedure,  and  the  relations  between  speed  of  beating 
and  jelly  strength.  But  marshmallow  research  by  no 
means  begins  and  ends  with  gelatine.  It  recpiires  to 
be  extended  to  include  the  other  factors  which  iufltt- 
eitce  the  colour,  texture,  ami  other  physical  properties 
of  the  confection-  stich  factors  as  batch  composition, 
speed  and  temper.itttre  of  beating,  and  conditions  of 
drying.  It  wotild  l)e  instructive  to  ex.'unine  the  various 
common  makes  of  marshmallow  as  regards  their  per- 
cent.ige  porosities,  and  the  shape  and  size  of  their 
air-cells.  A  stejt  further  would  be  to  correlr.te  this 
internal  stntcttire  with  physical  properties  on.  ihe  one 
hand,  and  with  composition,  as  well  as  mamifacttir- 
ing  operations,  on  the  other. 

“  Death  on  the  Doorstep.” 

It  is  always  instructive  and  entertaining  to  see  our¬ 
selves  in  the  American  mirror.  Accordingly  we  ex¬ 
tract  the  following  from  an  article  contributed  to  tbe 
(I'Jass  Coiifiiiiicr  by  an  overseas  visitor  to  London. 
After  dealing  more  particularly  with  the  baiglish 
methods  of  distributing  milk — methods  that  “  came 
ottt  of  the  .\rk  '*  and  result  in  “  death  on  the  door¬ 
step  ” — the  writer  concludes  that  the  evidence  indi¬ 
cates  “  that  althottgh  the  class  of  hhiglish  peo])le. 
with  family  trees  and  pedigrees  going  back  to  the 
days  of  William  the  Compteror  may  have  more 
polish  in  manners,  etieptette.  tact,  and  graceful  hos- 
])itality  than  most  .Americans  of  [)ioneer  stock, 
the  latter  know  far  more  about  such  even  more 
important  matters  as  hygiene,  sanitation,  and  ])urity 
of  the  food  sup])ly  than  the  former  mentioned. 
I'he  British  eat  on  the  ])rinciple  of  ‘  no  (piestions 
asked,'  for  they  seldom  iiuptire  as  to  the  origin  of 
food  products,  although  of  late  the  Ministry  of 
Health  has  been  conducting  a  vigorous  campaign 
about  the  use  of  preservatives.” 

Preservatives. 

Lbider  the  new  regulations  benzoic  acid  may  be 
used  as  a  preservative  for  pickles,  sauces,  coffee 
extract,  brewed  ginger-beer,  sweetened  mineral 
waters,  non-alcoholic  wines,  cordials,  and  fruit- 
juices.  'Pile  appearance  of  Alinistry  of  Health  Report 
Xo.  39,  by  Dr.  (!.  W’.  Monier-W  illiatns,  on  the  deter¬ 
mination  of  benzoic  acid  in  foodstuffs,  is  most  oppor¬ 
tune.  Pile  Report  is  concise  and  comprehensive,  and 
deals  in  turn  with  the  various  methods  proi)osed  and 


used  in  the  past  for  the  extraction,  purification,  and 
identificatioti  of  benzoic  acid,  together  with  a  new 
method  worked  out  by  the  author  and  applicable  to 
fruit  and  vegetable  products.  Phe  subject  has  been 
treated  very  thoroughly  and  critically,  and  furnishes 
a  good  e.xample  of  the  difficulties  and  pitfalls  which 
surround  the  analyst  in  making  any  organic  deter¬ 
mination  of  this  nature. 

'Phe  book  is,  of  course,  a  necessary  corollary  to  the 
new  I’reservative  Regulations,  and  one  may  express 
the  earnest  wish  that  the  Ministry  of  Health  will  see 
tit  to  sponsor  a  similar  volume  dealing  with  sul- 
])hurous  acid.  'I'hose  chvmists  who  are  concerned  with 
the  estimation  of  this  preservative  are  experiencing 
great  difficultv  in  their  search  for  an  accurate  and 
reliable  method.  X’arious  methods  give  discordant 
results;  moreover,  sulphurous  acid  is  freciuently 
found  wliere  none  has  been  added,  and.  again,  the 
amount  found  on  analysis  may  not  agree  with  th.e 
amount  previously  added  to  the  foodstuff.  In  this 
connection  the  data  obtained  by  Dr.  Drake-Law.  re¬ 
corded  in  the  ])resent  issue,  are  very  instructive.  It  is 
desirable  that  these  be  extended  by  other  workers  in 
order  to  (fltviate  wastage  of  effort,  and  generally  to 
arrive  at  .a  satisfactorv  solution  as  soon  as  i)ossible. 
W  hat  is  urgently  rcapiired  is  an  official  and  standanl 
method  which  shall  at  least  give  uniform,  if  not 
l)erfectly  accurate,  results. 

.American  Finance. 

Tu  spite  of  the  falling  off  of  ex[)orts  and  of  the 
increase  of  imports,  the  flow  of  gold  into  the  I’nited 
.States  expanded  in  ipjb.  'Piiis  appears  to  be  due 
partly  to  the  increased  receipts  of  interest  and 
dividends  from  previous  .\merican  investments  in 
foreign  coimtries.  and  jiartly  to  the  building  up  of 
foreign  gohl  balances  in  .American  banks  in  an  effort 
to  stabilise  exchange.  During  the  past  six  years  the 
investment  of  .American  capital  abroad  has  doubled 
— from  553  million  dollars  in  19JI  to  1.16S  million 
dollars  in  K)j6.  'Phe  (iiiaruiity  Survey  states  that 
most  of  the  (iovernment  loans  are  funded,  and  the 
service  on  these  loans,  together  with  increasing  pay¬ 
ments  on  account  of  private  debts,  must  sooner  or 
later  be  reflectial  in  the  I’nited  .States'  foreign  trade, 
and  as  yet  there  is  no  sign  of  cessation  in  the  world’s 
accumulation  of  indebtedness  to  the  I’nited  States 
with  its  attendant  effect  upon  the  country’s  foreign 
trade  in  the  future. 

Paper  Containers. 

Increased  interest  is  being  shown  in  the  use  of 
])aper  containers  for  foodstuffs.  'Phey  are  being  used 
for  milk.  lard,  bacon,  confectionery,  and  fruit,  but 
the  scope  is  unlimited.  This  form  of  packaging  has 
several  obvious  advantages,  such  as  the  safeguarding 
of  purity  and  cjuality,  convenience  in  handling,  elim¬ 
ination  of  waste,  and  the  facilities  offered  for 
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attractive  aclvertisins?.  The  idea  has  been  applied  hy 
one  firm  to  the  packing-  of  block  chocolate,  which  is 
l)Ut  uj)  in  cartons  similar  in  shape  to  the  familiar 
ciijarette  packet.  In  .America  bacon  is  heiny^  sold  in 
i^reaseproof  cartons,  with  one  side  trans])arent  for 
purposes  of  display.  An  appeal  thron.ijh  another 
channel  was  made  by  a  coffee  company  by  havim--  the 
name  of  the  brand  printed  on  one  side  of  the  can  and 
upon  the  other  side  the  word  "  sni^ar,”  “  salt.”  etc., 
thus  ensnrini;  the  containers  a  more  or  less  permanent 
life  in  the  kitchen. 

Ffficiency  of  Meat  Packing. 

.\n  analysis  of  census  fixtures  for  the  year  1OJ5. 
recently  issued  by  the  l)ei)t.  of  Commerce, 

indicates  that  the  .\me  ican  meat  packing'  industry 
p.'iys  out  for  live  stock,  fuel,  electric  power,  ami  con¬ 
tainers  more  than  S()  per  cent,  of  the  plant  value  of 
finished  products.  'I'he  rem.ainin;^'  14  per  cent,  is 
absorbed  by  waives,  salaries,  interest,  rent,  deprecia¬ 
tion,  taxes,  insurance.  advertisin;.t.  research,  and  a 
small  manufacturiniL;'  profit.  l''or  the  year  ipJ3  the 
correspondiii”'  figures  were  S4  per  cent  and  ib  per 
cent,  respectively,  thus  indicatin;^  an  increase  in  the 
efficiency  of  packing  operations. 

(jlass  in  Foods. 

'The  Ministry  of  Health  Report  Xo.  37.  by  C.  C. 
Hancock,  C.lkIC.  M.1\.C..S..  on  the  occurrence  of 
,iL;lass  fraitinents  in  foods  p.acked  in  ;4lass  couttiiners 
fimilly  dis]»oses  of  the  “  ttlass  poisonintf  ”  boitey. 
I'rom  time  to  time,  certain  sections  of  the  medical 
and  trade  Press  have  pointed  to  ”lass  containers  as  a 
source  of  danger  to  public  health,  even  to  the  extent 
of  causing'  ttastric  .and  intestinal  ulcers.  :ip])endicitis. 
and  cancer.  It  has  been  s.aid  that  powdered  .^kiss 
mi.Ltht  produce  serious  symptoms,  and  even  death. 

However,  settiniif  on  one  side  opinions,  susi)icions. 
and  prejudices,  a  thoroughly  scientific  impiiry  can.  in 
the  first  place,  find  no  direct  medic.al  evidence  that 
powdered  t^lass  taken  in  relatively  small  (luantities 
has  produced  injury,  particularly  if  swallowed  with 
food.  The  14 lass  is  coated  by  food  and  by  stom.ach 
and  intestine  secretions,  and  is  thereby  rendered 
innocuous.  Comparatively  larj^e  ])articles  of  j^lass  in 
food  are  very  rare  occurrences,  krom  impu'ries  made 
at  four  of  the  largest  London  hospitals,  it  api^ears 
that  cases  of  injury  from  swallowin’^  j^lass  have  been 
extremely  rare.  In  fact,  three  of  the  hosi)itals  could 
find  no  evidence  whatsoever  in  their  records,  d'he 
Report  cites  cases  of  professional  lil.'iss  e.aters  and  of 
attempts  at  suicide  or  homicide  by  administering; 
])owdered  ,2;lass. 

.After  carryinj4  out  searcliinij  experiments  and  ex¬ 
haustive  incpiiries.  the  author  of  the  Rei)ort  cannot 
find  any  real  objection  to  the  use  of  s^lass  containers 
as  receptacles  for  food,  d'he  trace  of  glass  dust  which 
sometimes  does  occur  is  ver\'  probably  derived  from 
the  dust  of  towns  and  other  places,  and  is  uncon¬ 


nected  with  the  containers.  It  is  there  before  the  raw 
material  is  delivered  to  the  factory.  Similar  dust  of 
a  glassy  nature  was  found  in  butchers’  meat  and  fresh 
fish  in  amounts  very  much  greater  than  those  in 
])otted  meat  or  tinned  sou]).  .A  striking  test,  made  by 
Mr.  Munro,  consisted  in  filling  six  glass  jars  with 
distilled  water,  ca])])ing  them,  and  then  i)rocessing 
them  in  the  usual  way:  no  glass  ])articles  could  be 
detected.  The  Report  notes  the  care,  taken  by  most 
food  manufacturers  to  use  good  glass-w.are.  and  to 
prevent  fragments  of  glass  gaining  access  to  vessels 
during  factory  oi)erations. 

(]Iacao  Butter  Substitutes. 

I'wo  important  papers  were  recently  given  before 
the  .Society  of  Public  .Analysts  on  the  detection  of 
cac.'io  butter  substitutes.  (  )f  the  many  substitutes, 
only  coconut  and  palm  kernel  stearins,  and  the  so- 
called  illipe  butters,  are  of  commercial  importance, 
riie  illipe  butter  that  is  sold  for  chocolate  making 
is  iu)t  the  ilh]  )e  butter  from  India,  but  is  refined 
Romeo  tallow  i)re])ared  from  Pontianak  nuts.  .A  few 
manufacturers  use  the  ”  Siak  ”  nut,  which  is  a  totally 
different  species,  and  which  produces  a  still  harder 
fat.  In  I'rance  the  use  of  Borneo  tallow  and  other 
substitutes  in  plain  chocolate  is  illegal.  The  t'hambre 
-Syndicale  of  the  chocolate  manufacturers  of  France 
offered  in  i<)J3  a  ])rize  of  jo.ooo  francs  for  a  method 
of  detecting  substitutes.  I'p  to  date  they  have  not 
been  able  to  award  the  i)rize.  as  they  do  not  consider 
any  of  the  processes  offered  are  sufficiently  satis¬ 
factory. 

'I'he  detection  of  coconut  and  |)alm  kernel  .stearins 
is  simple,  but  that  of  the  fats  known  commercially  as 
illipe  butter  is  difticult.  Messrs.  .A.  \V.  T\na|)p.  J.  F. 
Moss,  and  .A.  Melley  ])ropose  an  entirely  new  test, 
which  consists  in  making  use  of  the  striking  green 
colour  of  Borneo  tallow.  'I'his  colour  is  compara¬ 
tively  resistant  to  ultra-violet  li.ght,  whereas  the 
colour  of  cacao  butter  is  readily  bleached.  I'nfor- 
tunately  this  test  cannot  be  extended  to  the  detection 
of  Borneo  tallow  in  chocolate  as  the  green  colour 
does  not  seem  to  be  cpiantitatively  extracted  by 
petroleum  ether. 

I'he  method  described  by  Messrs.  11.  \V.  Bywaters. 
1'.  T.  Moggs.  and  C.  J.  Pool  for  the  detection  of 
illipe  butter  in  chocolate  is  based  on  the  fact  that 
when  illipe  butter  and  cacao  butter  are  cooled  under 
the  same  conditions,  the  former  becomes  turbid  at  a 
temperature  which  may  be  ten  degrees  above  the 
turbidity  temperature  of  the  latter.  The  turbidity  tem¬ 
perature  of  a  mixture  of  the  two  fats  lies  propor¬ 
tionately  between  those  of  the  i)ure  fats,  thus  enabling 
the  portions  of  the  fats  f)resent  in  any  mixture  to  he 
determined.  The  authors  described  the  a])paratus  and 
conditions  most  suitable  in  determining  the  turbidity 
temperature.  They  have  estimated  the  ])ercentage  of 
illipe  butter  in  a  number  of  chocolates. 
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Overseas  Regulations. 

"I'lie  reduced  German  import  duties  on  pork,  l)acon, 
edible  fats,  milling'  products,  and  certain  cereals,  fixed 
bv  tlie  Law  of  loth  Julv.  1926,  liave  been  continued 
in  force  until  31st  July,  1927,  by  an  Order  dated 
26th  March,  1927. 

'file  export  from  Australia  of  canned  fruits  is  pro¬ 
hibited  excejit  in  accordance  with  a  licence  issued  by 
the  Control  Hoard.  A  maximum  charge  of  a  farthinp' 
for  each  thirty  ounces  of  canned  fruits  exported  is 
levied. 

.\  Bill  has  been  drawn  up  in  the  Cnion  of  South 
■Africa  for  the  purpose  of  consolidatini^'  and  amend- 
iiii^'  the  laws  relating'  to  the  importation  and  sale  of 
foodstuffs.  I'ood  s]teci,'dly  intended  for  invalids  or 
infants  which  contains  any  preservative  other  than 
sui^ar  or  common  salt  or  other  subst.'ince  which  m;iv 
be  prescribed  by  regulation,  mav  not  be  imported, 
tnanufactured,  or  sold. 

Russia. 

h'our  new  preserving'  factories  arc  to  be  erected  in 
Russia.  ( )ne.  for  tish  and  veuetables.  will  be  located 
at  Kertsch,  and  will  co>t  700.000  Rbl.  A  similar 


factory,  for  ve.tjetables  and  tomatoes,  at  ITasaf-Jurt, 
and  two  smaller  factories  iti  the  Komi  district  arc 
jiroiected. 

Tinned  Salmon  and  Sardines. 

Chinese  and  llritishers  a.yree  in  their  affection  for 
jatn  and  for  sardities.  I'he  Sottthern  Chinese  consume 
larit'e  iptantities  of  jam.  .\s  for  sardines,  dttritt”'  the 
first  nine  months  of  ip2t)  nearlv  bi.ooo  dozen  tins 
were  imported  into  Sham^luii.  A  little  over  70  per 
cent,  of  the  imiiorts  was  sh.'ired  between  the  Cnited 
St.'ite.^  and  Norway.  'I'he  Chinese  also  hold  tinned 
salmon  iti  hi.^li  csteetn. 

d'he  K oiiscii'i'ii-Zcifinii^  makes  the  following'  com¬ 
ments;  ■■ 'I'inned  salmon  .are  in  ure.'it  deni.and  in 
South-West  I'inykand,  .althoityh  more  than  3().o(;o 
tons  of  fresli  tish  are  annually  brought  into  the 
Ii.'irbours  of  th.at  district.  'I'he  dem.'ind  is  con>ider:iblv 
increased  dtirin;L;'  the  summer  months.  i)rob;ibly  owiiiL; 
to  the  inllux  of  tom  iNts.  (  icner.'illy  speaking;',  red 
s.almon  is  preferred  to  pink  s.'ihtion.  'I'he  proditct  is 
imjiorted  from  .'>iberi;i.  C.an.ada,  and  .\l;isk:i.” 

'  ( ( '(iiifiinird  I'll  /’(/.t,''!’  2ti. ) 


Forthcoming  Exhibitions 


1927 

Jioie  \j-Jiil\'  2. — Matichester :  Ddilv  Disf'atcli  Clean, 
Pure  I'ood  atid  Cookery  ICxhibition. 

Jnlv  18-23. — T.ondon  ((llympia):  Ihe  Advertising 
Exhibition. 

Scf^tciiibcr  3-<y — London  (Royal  A,L;ricttltural  Hall, 
Islint^ton ) :  Internatiotial  B.akers'  .and  Confec¬ 
tioners’  Exhibition. 

Scptoiibcr  17-23. — London  (Royal  Ai^ricttltural  I  ball, 
Islington):  International  Grocers'  .atid  .Allied 
'I'rades’  Exhibition. 

October  4-13. — Sunderland:  Sunderland  Grocers’ 
h'xhibition. 

October  12-22.  London:  International  E.xhibition 
of  Inventions. 

October  2^-Xoi'et)iber  — Cardiff;  New  Health  Ex¬ 
hibition. 

October  jH-Xo-rember  5. — Alanchester  ;  Imperial 
I'ruit  Show. 

Xovewber  5-15- — Norwich:  Norwich  Grocery  Ex¬ 
hibition. 

1928 

Jamiarw — Leeds:  Grocers  and  .Allied  Trades’  Lx- 
hibitioti. 

February  2S-Marc}i  8. — Manchester:  Daily  Dispatch 
Chocolate  atid  Sweets  Exhibition. 


Forthcoming  Overseas  E.xhibitions 

l')27 

April  23-.l/(/v  2. —  Rennes  .Anmtal  Pair. 

April  30-.l/(/y  Ibul.a-Pest  P.air. 

May  1-8. — Z.atfreb  .Spring'  Pair. 

.l/(/v  7-15- — 'I'oitrs  Pair. 

.l/(/v  14-29. — Paris  P.air. 

.1/(7V  21-./ ////(’  2. —  Limoi^es  Industri.'il  .and  Commercial 
Ivxhibiton. 

Week  be^^iiniiiii^  May  23.  - E.xposition  of  National 
Confectioners’  .Xssoci.ation,  .Atlantic  City. 

June  \()-2(). — .Anjou  Pair. 

Julv  2-1 1 .-  Ljublj.ana  Intern.ational  .S,atn])le  Pair. 

August  13-22. — Estonian  International  Exhibition 
P.air. 

Au^^iist  2/-Septeuiber  to. — Canadian  Natiotial  Ex¬ 
hibition. 

Au^^ust  2H-Septe>uber  5. — Zattreb  General  Samiiles 
P.air. 

September  3-23. — .Antwerp  I titertiational  Coloni.al 
Eair. 

September  f)-i3. — Netherlands  Industries  I'air. 

September  \i<-October  3. — Salonika  International 
P'air. 

Septeuiber  \()-October  i. — International  Cons^ress  of 
Refri  Iteration. 

Xovember,  first  week. — Calabar  E.xhibition. 
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Scientific  (Control  in  the  Food  Industry 

P.y  J.  VALEXTIXF  liACKES,  A.R.C.Sc..  A.I.C..  D.I.C. 

”  Chief  Chemist,  Cttlleys.  iJd. 

The  vcyy  hij^h  stamLuds  in  the  quidity  and  fiiyity  of  foodstuffs  noxeadays  insisted  nfon  by 
the  fnblie,  yendey  it  absointely  neeessayy  foy  the  manufactnyey  to  make  the  fullest  use  of 
the  latest  methods  of  seientifie  eontyol.  The  aytielc  beloxa  intioduees  the  snbjeet.  and  zCdl 
be  folloxeed  by  othees  xeyitten  by  exfeyts  in  the  x'ayions  byanehes  of  the  food  indnstyy. 


IX  I'A  EkV  industry  of  to-<lay  rapid  advance  is  heiny 
made  in  the  hlendint;'  of  scientilic  knowledge  witli 
niannfactnriny;'  skill,  with  tlie  result  that  the  standards 
of  perfection  are  constantly  heiip,^  raised  to  the  hene- 
lit  of  both  manufacturer  and  consumer. 

The  adv.mce  is  a  very  real  one  in  the  food  industry 
of  this  and  other  countries.  It  is.  therefore,  impera- 
ti\e  that  the  individual  manufacturer  should  realise 
the  nature  of  this  advancement  and  kce])  himself 
familiar  with  its  proi;ress. 

W  Idle  the  manufacturer  ap])reciates  all  the  labour, 
techni(|ue.  and  research  which  is  expended  in  produc¬ 
tion.  does  the  consumer  realise,  or  even  try  to 
visualise,  what  “  lies  behind  ”  the  pnxluct  lu- 
l)urchases  ?  It  is  to  him  a  secondary  consideration  : 


I  .Main  Analytical  Laboratory,  Messrs.  Fullers,  Ltd. 

I  his  sole  interest  lies  in  his  demand,  (juite  rii:htly.  for 

f  (luality  ami  ])urity.  and  nowadays  he  has  a  very 

shrewd  idea  as  to  the  definition  of  his  retptest.  There 
j  is  little  doubt  that  the  consumer's  ideas  on  these 
I  points  are  more  exacting;  than  those  of  the  manufac¬ 
turer,  for  the  manufacturer  complies  with  jtublic 
'  demands,  and  in  this  way  may  be  said  to  follow 
j  rather  than  to  lead.  'The  onus,  therefore,  lies  on  the 
manufacturer  to  pursue  these  jitrowins^  demands  of 
I  quality  and  purity,  and  to  develop  his  resources  to 
I  their  fullest  extent. 

1  Ouality,  as  is  recoi^nised  by  manufacturer  and  cou- 
I  sumer  alike,  is  variable.  It  is  dependent  on  the  type 
i  of  raw  material  used,  as  well  as  on  manufacturinj.^ 
4  technique  and  price  demanded.  'This  applies  cxiually 
to  all  industries,  and  competition  is  based  on  the 
principle  of  maximum  tpiality  at  the  most  reasonable 
I  price. 


'The  demand  for  purity,  however,  is  an  extra 
liability  laid  upon  the  food  m.inufacturer.  and  has 
the  prior  claim.  Unlike  “  <piality,”  the  demand  for 
purity  cannot  be  dejttmdent  on  any  variable.  If  an 
article  of  food  is  stated  to  be  pure,  that  statement 
must  hold,  irrespective  of  the  type  of  raw  materials 
tised.  or  the  method  of  manufacture,  or  the  price 
demanded  for  that  article.  'I'his  cannot  be  too  fully 
realised.  The  I ‘resident  of  the  .Society  of  Public 
Analysts,  in  the  course  of  a  recent  address,  claimed 
that  the  purity  of  our  food  was  higher  than  at  any 
previous  time.  This,  indeed,  is  a  very  encoura^injj; 
state  of  affairs:  the  country  looks  to  the  food  mamt- 
faetttrers  to  maintain  this  hiL;h  standard,  and  to  con¬ 
fer  ui)on  their  qoods  that  hallmark  of  purity  which 
shall  be  second  to  none,  and  ecpial  only  to  that  of 
P.ritish  “  (pt.ality.''  which  is  the  admiration  of  the 
world.  In  the  effort  to  attain  this  ideal,  manufac- 
tm\rs  are  recoitnisinc:'  the  qrowini;  necessity  of 
.Scientific  Control  in  their  factories.  .Scientific  Con¬ 
trol  in  a  food  factory  aims  at ; 

I.  .\  ( IttaraiUee  of  Ptirity. 

.Maintenance  of  (jnality. 

3.  ICnforcement  of  lu'onomy. 

(jiiarantcc  of  Purity 

.\11  food  factories  should  be  tinder  analytical  con¬ 
trol  in  some  form  or  other.  I'his  need  not  be  on  an 
elaborate  scale.  (  Ibviously  it  depends  on  the  size  of 
the  factory  tind  the  nature  of  the  products,  'fhe  space 
Ljiven  tip  to  a  laboratory  and  the  iiresence  of  :  compe¬ 
tent  chemist  on  the  staff  is  provinit  to  be  a  \aluai)le 
necessity  r.ither  than  a  luxury. 

fhe  analysis  of  all  raw  materials  provides  a  check 
on  every  ingredient  incorporated  in  the  final  product, 
file  standards  set  for  materials  used  in  the  manufac¬ 
ture  of  foodsttiffs  .are  liit^li.  fhe  issue  of  the  Pre¬ 
servatives.  etc.,  in  Foods  Kettulations  has  made  them 
even  hii^her.  and  the  purity  of  the  raw  materials 
should  have  the  closest  attention  of  the  food  tnanu- 
facttirers.  'fhe  analysis  of  raw  material,  the  careful 
scrutiny  of  factory  processes,  the  constant  examina¬ 
tion  of  ,i;oods  at  each  static  of  manufacture  are  focal 
points  which  all  conver,u:e  to  the  aim  of  purity,  and 
trive  to  the  manufacturer  that  final  assurance  that  his 
guarantee  of  purity  really  means  somethinj^'. 

Maintenance  of  Quality 

Ouality  is  comparative.  If  a  manufacturer  wishes 
to  maintain  (juality  it  is  essential  that  he  keeps  apace 
with  the  times.  What  is  L^ood  to-day  may  appear 
crude  in  the  near  future.  Improvement  is  the  key- 


8 


FOOD  MANUFACTURE 


note  to  quality  maintenance.  The  clever  man  is  he 
who  realises  that  there  is  still  much  to  learn  in  his 
own  particular  trade.  In  the  food  industries  in  the 
past  the  ‘‘  rule  of  thumb  ”  methods  played  a  big  part. 
To-day  many  branches  of  the  food  industry  are  re¬ 
presented  by  a  research  association.  These  associa¬ 
tions,  supported  by  the  manufacturers  and  the  State, 
carry  out  research  on  a  large  scale  for  the  benetit  of 
that  particular  branch  of  the  food  industry  they  re¬ 
present.  It  has  always  l)een  said  that  “  necessity  ’’ — 
i.c.,  demand — ‘‘  is  the  mother  of  invention.”  Nowa¬ 
days  it  is  e(]ually  true  to  say  that  science  is  the  foster- 
mother.  for  whereas  ”  demand  ”  gives  birth  to  the 
“child.”  it  is  “science”  which  develops  it  and  l)rings 
it  to  maturity. 

Many  linns  have  their  own  research  laboratories 
and  staff,  not  only  to  tackle  jnoblems  as  they  arise, 
to  work  out  and  inaugurate  new  processes,  to  assure 
by  careful  scrutiny  that  (piality  is  maintained,  but 
also  to  look  for  that  “  something  ”  which  is  better. 

Research  conveys  to  some  food  manufacturers  the 
idea  of  unnecessary  e.xpense  with  doubtful  returns. 
Xo  research  which  has  been  undertaken  has  failed  to 
gi\e  valuable  results.  In  many  cases  it  has  proved  the 
impossibilitv  of  various  ideas,  but  by  so  doing  it  has 
opened  up  fresh  lines  of  tliought.  and  so  devised  and 
developed  ])rocesses  on  which  the  big  industries  are 
based.  <  )ne  has  only  to  lor)k  at  the  present-day 
cellulose  and  artiticial  silk  industry  to  realise  what 
research  has  done  in  the  course  of  a  few  years. 

The  food  industry  offers  much  ground  to  be  ex- 
])lored  and  many  jiroblems  to  be  solved.  'The  foster¬ 
ing  of  scientific  research  is  one  way  the  manufacturer 
has  of  keeping  in  the  conq^etitive  race,  and  even  if 
he  is  not  supreme,  he  can  at  least  maintain  his  <iuality 
on  a  level  with  that  of  his  successful  competitor. 

|{nforccnicnt  of  Economy 

I’o  some  food  manufacturers  the  chemist  is  con¬ 
sidered  a  necessary  nuisance.  .Strictly  speaking,  he  is 
non-productive,  and  anything  non-productive  appears 
on  the  wrong  side  of  the  balance-sheet.  Ihit  has  the 
manufacturer  given  sufficient  thought  to  the  eco¬ 
nomies  brought  about  in  his  works  through  scientific 
control?  file  cumulative  effect  of  small  improvements 
and  alterations  is  not  sufficiently  realised,  fake  the 
(pu'stion  of  fuel.  I'lie  installation  of  apparatus  to 
analyse  the  flue  gases  and  to  provide  a  guide  for 
obtaining  maximum  combustion  of  the  fuel  has  been 
known  to  sa\e  upwards  of  two  tons  of  fuel  per  week 
on  si.x  boilers,  .\gain.  the  analysis  of  lubricating  oils 
and  greases  gives  a  guarantee  and  check  on  (piality. 
and  so  adds  life  to  the  machinery.  This  is  a  big  item 
in  large  factories  where  machinery  plays  a  big  part. 
Lack  of  efficient  lubrication  soon  ruins  a  machine, 
and  a  poor  oil  can  soon  cause  damage,  'fhe  detection 
of  adulteration  of  raw  material  acts  as  a  guide  to 
buying,  and  shows  the  manufacturer  if  he  is  getting 
value  for  money.  1'hese  and  many  other  examples  go 
to  show  that  taken  over  the  year  the  amount  saved 
by  efficient  control  is  considerable.  .Again  the  ques¬ 
tion  of  labour  costs  is  one  of  the  most  important 
items  in  the  food  industry,  and  the  solution  to  it  is 
not  usually  found  by  speeding-up  the  workman.  It 
must  be  realised  that  the  pace  at  which  a  conscientious 
worker  finds  it  best  to  work  is  the  pace  he  should 


be  allowed  to  work.  It  is  improvement  of  method 
rather  than  increase  of  effort  which  produces  a 
permanent  increase  of  output  and  a  lowering  of 
labour  costs,  'fhe  term  ”  permaneut  ”  here  is  used 
advisedly,  for  it  is  recognised  that  an  increase  in 
effort  produces  greater  output  for  a  time,  but  only 
at  a  cost  which  is  to  the  disadvantage  of  both  manu¬ 
facturers  and  emplovx'S  alike  if  persisted  in. 

Improvement  of  method,  then,  is  the  right  way 
to  bring  about  economy  in  labour  and  overhead 
expenses.  Scientific  knowledge  can  be  a  big  ally  in 
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.Messrs.  Fuller,  Ltd. 


this  direction.  The  scientifically  trained  man  sees 
things  at  a  different  angle  to  the  man  not  so  trained, 
and  is  able  to  carry  on  investigations  and  improve¬ 
ments  where  the  manufacturer  must,  of  necessity, 
leave  them.  'I'here  are.  indeed,  few  processes  that 
have  reached  a  stage  of  jicrfection  not  to  justify  in¬ 
vestigation  and  improvement,  d  ims  .Scientific  Con¬ 
trol  in  a  food  factory  is  something  to  be  fostered 
and  encouraged,  for  it  lielps  to  lay  the  foundation 
of  those  ideals  which  every  manufacturer  seeks  to 
attain. 

(Continued  from  next  pui^e.) 
the  foodstuff  and  the  racial  human  clmriicter  of  the 
consumer  in  the  countries  I  have  recently  visited,  as 
I  see  them.  ])articularly  in  Jaj)an.  the  United  .States, 
and  .Xorth  .Africa,  riiough  general  in  its  treatment, 
it  is  not  a  subject  that  the  food  manufacturer  can 
afford  to  ignore,  for  it  is  the  foundation  iqmn  which 
advertising  should  be  built — the  psychology  of  the 
people  and  their  reactions  after  consumption  of  a 
mixed  diet  or  of  any  particular  foodstuff. 

Man  is  a  funny  creature,  and  our  women  learned 
long  ago  never  to  tackle  him  until  he  was  fed  both 
ade(|uately  and  well.  I'liere  is  much  reason  and 
wis(lom  in  ancient  adages  and  customs  which  we 
are  only  now  reducing  from  expressions  of  age-old 
observations  to  simple  iisychological  and  physiologi¬ 
cal  facts  and  needs.  And  in  the  b?ast  the  woman, 
having  less  say  in  the  feeding  of  her  man  and  a 
smaller  variety  of  goods  to  her  hand,  is  in  an  in¬ 
ferior  position  to  that  of  her  Western  sister  who  has 
made  a  study  of  man’s  reactions  towards  the  meals 
she  prepares  or  takes  out  of  tins. 
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Food  and  Fortune 

By  ROBERT  WTIYMPER. 

BART  I 

The  psychology  of  human  beings  in  relation  to  diet  is  a  subject  that  has  received  surprisingly 
little  attention,  yet  it  lies  at  the  very  rout  of  scientific  advertising  as  it  concerns  the  food 
manufacturer. 


BROFESSOR  II.  E.  ARMSTRONG,  F.R.S.,  a 
name  I  take  not  in  vain  but  in  ^^ratitiule,  used  to 
tell  me  many  years  aj.;o  that  I  would  never  make  a 
sound  chemist  until  I  could  drink  beer  fluently  and 
understand  a  fxlass  of  j^ood  port.  With  his  kindly 
assistance  I  (jualitied  for  my  profession,  and,  witli 
much  practice  in  the  rules  he  laid  down,  I  must  by 
now  be  the  soundest  chemist  in  the  country.  But  in 
my  more  mature  years  I  added  to  the  philosophy  of 
science  and  livin},%  tau,t,dit  me  by  my  pastor  and 
master,  and  I  have  learned  since  my  early  pupil 
days  by  sweet  and  bitter  e.xperience  that  consump¬ 
tion  followinf^  appreciative  understandin,!.r  of  the 
j.;ood  foods  of  the  world  is  at  least  e(iually  influential 
in  determining;'  human  character.  Tell  me  the  food 
he  eats,  and  I  will  tell  you  what  manner  of  man 
he  is  more  surely  than  a  J^herlock  Holmes  from  his 
cij;arette  ash,  than  Chiro  from  his  palm,  or  than  Mr. 
Belman  from  question  and  answer. 

During;  the  past  five  years  1  have  wandered  much 
in  many  countries  of  Europe,  in  the  United  States,  in 
India  and  Japan,  in  Al;;eria  and  Tunisia.  In  most 
places  my  wanderings  were  stopped,  exciyt  locally, 
for  many  weeks,  in  some  for  months,  and  in  Japan 
for  two  years,  in  order  that  1  miieht  study  the  food 
])roblems.  And  my  opinion  is  confirmed  that  my  pro¬ 
fessor  was  ri.Ljht  in  endeavouring  to  form  the  plastic 
minds  and  bodies  of  his  students  by  eneoura.eini; 
treatment  with  judicious  doses  of  certain  of  the  best 
foods  and  drinks  that  man  can  produce. 

Maurice  Maeterlinck,  as  an  eciucator  of  the  public 
mind  in  these  matters,  is  the  only  one.  so  far,  to  have 
taken  a  leaf  from  Professor  .\rmstron,s;'s  book.  for. 
in  his  Tie  des  .M’eilles.  and  his  most  recent  book. 

I  ’ie  des  'Termites,  the  philosopher-poet  has  pointed 
out  that  the  bee  and  the  wrons^ly  named  white  ant 
have  from  time  immemorial  known  that  pro])erly 
selected  foods,  fed  to  a  consumer  in  a  strictly  com¬ 
munistic  society  (for  their  kiiii^s  and  (pieens  are  the 
hardest  and  most  productive  workers  in  their  realms, 
and  are  royal  only  by  man's  nomenclature),  can 
chanj;e  not  only  bodily  proportions  and  appenda.s;es. 
but  temperament,  disposition,  and  even  sex  and 
fertility.  Human  science  has  not  j;ot  this  far,  for  it 
is  younj;  comi)ared  with  the  science  of  the  termites, 
for  example:  and.  because  we  are  not  yet  of  the  putty¬ 
like  consistency  of  which  j^enuine  communists  must 
be  made,  we  are  not  able  to  j^o  quite  so  far  as  the 
bees  and  ants  in  alterinj;  cpiickly  our  immediate 
characteristics  by  selected  diet.  But  we  can  do  mitch. 
much  more  than  most  people  realise,  in  controlling; 
happiness  and  well-beinj;  by  putting;  into  practice  the 
knowledj;e  tnat  has  been  acquired  about  our  food¬ 
stuffs.  Who,  then,  has  this  knowledf;e,  and  why  has 


the  world  not  heard  of  it  before  this?  The  answer 
is  that  it  is  specialised  knowledj;e,  and  that  those 
possessing;  it  are  so  loth  to  impart  the  information 
they  have  acquired,  that  they  are  prepared  to  see 
ridiculous  and  alarmist  statements  appearint;  in  the 
daily  Press  pass  unchallenf;ed  rather  than  break 
silence,  b'urther,  there  are  not  many  reliable  channels 
tlirouj;!!  which  the  specialist  would  care  to  pass  on 
his  knowled.ire.  And  it  is  here  that  Food  M.\xuf.\c- 
TURK  may  well  fdl  a  lon};-felt  need,  for,  as  1  under¬ 
stand  the  purpose  of  the  producers,  it  is  intended  to 
publish  a  monthly  review  of  scientific  facts  relating 
to  our  foodstuffs  in  such  a  manner  that  even  those 
not  trained  to  scientific  jargon  can  “  read  without 
tears  ”  and  understand. 

d'he  (juality  of  our  foods  is  of  first  importance ! 
There  is  by  common  consent  no  such  thing  as  bad 
beer,  and  it  was  only  of  good  port  that  I  spoke  in  the 
first  paragraph:  and,  whilst  we  are  grateful  for  the 
paternal  care  of  the  Home  ( iftice  or  Department  of 
Hygiene  in  protecting  us  from  frauds  and  adultera¬ 
tions,  we  know  that  the  spread  of  knowledge  is 
always  far  more  eflicacious  than  legislation  in  bring¬ 
ing  about  a  desired  and  desirable  new  attitude  of 
mind  among  the  mass  of  people.  Here,  then,  again 
seems  to  be  the  opportunity  of  b'ooi)  M.xnuf.xciure 
— to  broadcast  to  the  manufacturers  of  our  food¬ 
stuffs  all  information  bearing  upon  the  “  fifty-seven 
varieties "  of  the  industry  in  which  they  are  en¬ 
gaged. 

It  was  a  simple  diet  of  home-grown  beef,  home¬ 
made  bread,  and  home-brewed  beer  that  built  the 
yeoman  of  England,  for  whose  existence  we  have 
every  reason  to  be  profoundly  thankful.  “  Where  are 
the  yeomen,  the  yeomen  of  England?"  we  may  well 
cry  or  sing  to-day.  Ask  also.  Where  are  the  barons 
of  lieef.  tbe  stone-milled  flour,  and  that  priceless 
strong  four-ale  of  our  ancestors?  The  beef,  bread, 
and  beer  of  old  are  gone:  gone  also  are  the  yeomen 
with  their  heavy,  powerful  bodies  and  their  sluggish 
minds.  Instead,  we  have  spiced  meats  and  sausages, 
sweet  cakes  and  whisky,  and  a  new  breed  of  English¬ 
man  is  arising,  more  lithe  in  body  and  less  slow  in 
the  up-take,  given  to  Mustard  Clubs  and  Daily 
1  )ozens  and  loudly  advertising  himself  when  he  is 
a  I'roth-Blower.  We  may.  with  some  justification, 
demand  also  which  is  the  cause  and  which  the  effect 
of  these  changes,  but  those  who  reply  must  not 
forget  that,  as  soon  as  effects  have  resulted,  the 
new  circumstances  in  turn  become  causes  for  fresh 
changes. 

In  a  future  issue  I  hope  to  be  allowed  to  show  the 
mutual  relations  existing  between  the  character  of 
(Continued  on  previous  page.) 
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The  Spoilage  of  Foodstuffs 

By  E.  H.  CALLOW,  B.Sc.,  Pli.D.,  A.I.C. 

The  sf'oilagc  of  foodstuffs  is  a  matter  of  the  greatest  importance  to  this  country,  zvhich  is 
largely  dependent  upon  a  continuous  supply  of  imported  products.  The  losses  through 
spoilage  are  enormous,  but  they  are  capable  of  being  z'ery  much  reduced,  if  not  altogether 
eliminated ,  by  an  extended  campaign  of  scientific  research. 


EXISTENCE  IX  primitive  communities  has  always 
been  a  precarious  matter.  At  one  period  there  is  a 
superfluity  of  food,  and  at  another  there  is  a  scarcity. 
Thus,  the  life  of  the  North  American  Indians  appears 
to  have  been  an  alternation  between  times  of  feastinj^ 
and  times  of  famine.  One  effect  of  the  progress  of 
civilisation  has  been  the  gradual  elimination  of 
famine,  and  this  has  been  brought  about  by  im¬ 
proved  methods  of  food  conservation. 

In  spite  of  all  improvements,  however,  the  loss  of 
foodstuffs  through  various  kinds  of  spoilage  is  still 
an  enormous  burden  on  the  community.  In  Great 
Britain  alone  there  may  be  losses  of  £ioo,ooc  or 
more  every  year  in  a  single  section  of  the  food 
industry,  so  that  the  total  losses  throughout  the 
world  must  amount  to  a  tremendous  figure. 

There  is  no  ty]>e  of  foodstuff  that  is  not  subject 
to  wastage  which  could  be  i)revented.  In  the  past 
the  use  of  chemical  preservatives  has  enabled  slip¬ 
shod  methods  to  escape  detection,  and  as  the  new’ 
I)reservative  regulations  come  into  operation  a  tem¬ 
porary  increase  in  food  spoilage  will  probably  occur, 
until  careless  manufacturers  learn  better  methods  by 
bitter  experience. 

Causes  of  Spoilage 

In  order  to  prevent  the  deterioration  of  foodstuffs, 
the  underlying  causes  of  spoilage  must  be  grasped. 
Although  the  ways  in  which  spoilage  can  occur  are 
extraordinarily  numerous,  yet  the  general  causes  are 
well  known  to  science. 

The  first  and  most  important  cause  is  attack  by 
micro-organisms.  Xot  until  the  microscope  was  in¬ 
vented  was  it  realised  that  life  could  exist  as  the 
infinitely  small,  and  not  until  Pasteur  had  made  his 
epoch-making  discoveries  was  the  importance  of 
these  microscopic  organisms  realised.  Pasteur  first 
show^ed  that  yeasts  grew  and  multiplied  during  the 
fermentation  of  malt  liquor  in  the  brewing  of  beer. 
He  also  showed  that  certain  diseases  were  caused  by 
specific  bacteria.  Yeasts,  moulds,  bacteria  and  other 
organisms  are  very  widel}-  distributed  in  Nature,  and 
are  found,  for  instance,  in  air,  water,  soil,  etc.  It  is 
therefore  not  surprising  that  they  gain  access  to 
foodstuffs  and  cause  spoilage.  Hence  it  should  be 
the  aim  of  every  person  handling  food  to  limit  the 
access  of  micro-organisms  to  the  food,  and  to  provide 
conditions  which  restrict  the  growth  of  any  organisms 
already  present.  Fortunately,  the  growth  of  micro¬ 
organisms  can  be  checked  in  various  ways. 

Some  foodstuffs  are  naturally  more  resistant  than 
others;  for  instance,  starchy  foods,  and  other  foods 
containing  little  water,  are  not  prone  to  spoilage  by 


micro-organisms.  The  danger  of  attack  is  always 
present  if  at  any  i)oint  in  the  food-mass  the  wat?r 
content  is  increased  above  a  critical  value,  which 
depends  on  the  particular  foodstuff.  On  the  other 
hand,  meat,  fish,  etc.,  which  contain  large  quantities 
of  water,  are  readily  attacked.  Among  the  foods 
which  can  be  stored  satisfactorily  for  long  periods 
of  time,  owing  to  their  dry  character,  are  grains  of 
all  kinds,  and  it  is  certainly  instructive  to  note  that 
if  their  moisture  content  exceeds  certain  critical 
values — (c.g.,  above  15  per  cent,  for  some  wheats) — 
they  become  liable  to  spoilage  owing  to  the  growth 
of  moulds  and  bacteria. 

Drying  and  Evacuating 
»  *'  ... 

The  dryness  of  foodstuffs,  then,  is  a  i)rotection 

from  spoilage,  and.  of  course,  this  fact  has  been 
utilised  in  all  manner  of  ways  from  the  preparation 
of  biltong  to  that  of  beche-de-mer.  In  this  connec- 


Cross -section  of  Apples,  showing  Internal  Breakdown 
due  to  Storage. 


tion  it  cannot  be  too  strongly  emphasised  that  dried 
foodstuffs  are  not  immune  from  the  local  attack  of 
micro-organisms  if  at  any  point  the  water  content  is 
accidentally  increased;  thus  a  rain-spot  may  act  as  a 
focus  of  infection. 

The  growth  of  micro-organisms  cannot  be  entirely 
prevented  by  removing  the  air,  because  some  of 
them  grow  without  oxygen.  These  anaerobes  include 
certain  bacteria  that  are  highly  dangerous  to  man — 
(e.g.,  the  organisms  causing  tetanus  and  botulism). 

How,  then,  can  the  growth  of  micro-organisms  he 
effectively  inhibited  ?  We  have  already  seen  that  dry¬ 
ing  is  a  possible  method  of  preventing  spoilage,  but 
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few  foodstuffs  lend  themselves  to  this  treatment, 
^loreover,  dryin^^  has  the  objection  that  it  alters  the 
character  of  the  foodstuff,  and  oftens  leads  to  the 
destruction  of  vitamins.  Two  methods  of  food  pre¬ 
servation  that  are  more  jj^enerally  applicable  are  the 
use  of  heat  and  the  use  of  cold. 

Sterilisation 

It  has  Ions  been  known  that  all  bacteria,  moulds, 
yeasts,  etc.,  can  be  destroyed  In-  the  application  of  a 
suitable  decree  of  heat.  In  the  cannins  industry 
foodstuffs  are  heated  in  tins  with  the  object  of 
destroyins  all  such  forms  of  life.  This  method  is 
successful  provided  that  the  centre  of  the  tin  has 
been  kept  at  a  sufficiently  lush  temperature  for  a 
sufficient  lensth  of  time,  and  provided  that  no  holes 
develop  in  the  tin  at  a  later  date. 

Refrigeration 

The  use  of  cold  in  the  storase  of  food  has  always 
been  familiar  to  the  inhabitants  of  Arctic  resions. 
They  keep  their  meat  for  Ions  periods  in  perfect 
condition  by  placins  it  in  natural  cold  storase.  .So 
Ions  it  is  out  of  reach  of  wolves,  sledsc-dos-'i.  and 
bears,  the  meat  remains  safe  all  throush  the  winter. 
The  reason  for  this  is  simply  that  althoush  cold  does 
not  necessarily  kill  micro-orsanisms,  yet  it  causes 
them  to  stop  increasins  in  numl)ers,  and  thus  limits 
their  attack  on  foodstuffs. 

Cold  reduces  the  rate  of  srowth  of  bacteria,  etc.,  in 
two  ways.  In  the  first  place,  all  chemical  chanses, 
and  hence  life  processes,  are  slowed  down  by  lower¬ 
ing  the  temperature.  In  the  second  place,  as  soon  as 
tlie  temperature  is  low  enough  for  ice  to  form  the 
amount  of  water  in  the  food  automatically  decreases 
as  more  and  more  ice  separates  out.  This  is  merely  a 
particular  method  of  drying,  and  so  decreases  the 
growth  of  micro-organisms. 

Thus  lowering  the  temperature  causes  a  rapid 
diminution  in  the  rate  of  growth  of  moulds,  bacteria, 
etc.,  until  finally  a  temperature  is  reached  at  which 
the  micro-organisms  cannot  cause  spoilage.  The 
exact  temperature  at  wliich  this  happens  is  not  yet 
known.  However,  there  is  no  doubt  that  it  is  lower 
than  is  popularly  supposed. 

Insect  Pests 

Insects  are  another  cause  of  food  spoilage.  They 
are  responsible  in  two  ways.  Many  of  them  lay  their 
eggs  in  various  foodstuffs,  which  are  destroyed  by 
the  larvae  when  they  emerge  from  the  eggs.  A  well- 
known  case  of  this  is  the  deposition  of  the  eggs  of 
the  blowfly  in  meat.  The  eggs  develop  into  maggots, 
with  disastrous  results. 

Moreover,  all  insects  which  come  into  contact  with 
food  introduce  bacteria  and  other  micro-organisms. 
This  is  readily  seen  by  allowing  an  insect  to  walk 
across  a  plate  of  culture  medium.  Wherever  its  feet 
have  touched  colonies  of  micro-organisms  rapidly 
develop,  and  an  extraordinarily  good  record  is  left 
of  its  track.  In  the  same  way  larger  animals  such  as 
mice  and  rats,  apart  from  causing  any  other  damage, 
assist  in  the  spoilage  of  food  by  contaminating  it 
with  micro-organisms. 


Chemical  Changes 

Another  type  of  food  spoilage  is  due  to  chemical 
changes.  Thus,  in  spite  of  all  precautions,  fats  are 
o.xidised  and  become  rancid.  Even  when  fats  are 
kept  at  low  temperatures,  this  change  occurs  at  a 
perceptible  rate,  h'or  example,  it  was  found  that 
frozen  cod-livers  actually  softened  when  kept  at  a 
teinj^erature  of  14°  F..  the  livers  being  considerably 
changed  in  six  months. 

The  case  of  tlie  spoilage  of  grain  by  germination 
also  comes  into  this  category,  as  it  is  due  to  chemical 
changes  which  occur  at  ordinary  temperatures  if  the 
moisture  content  exceeds  a  certain  critical  value  and 
the  concentration  of  o.xygen  is  sufficient. 

Fruit  Spoilage 

Some  foodstuffs  (c.g.,  fruits)  are  still  in  the  living 
condition  during  storage.  This  means  that  they  re¬ 
spire — that  is  to  say,  they  recpiire  oxygen  and  give 
off  carbon  dioxide.  One  metliod  of  increasing  the 
storage  life  of  such  living  material  is  to  increase  the 
concentration  of  carbon  dioxide  in  the  atmosphere  of 
the  store.  'I'his  leads  to  a  slowing-down  of  vital  pro¬ 
cesses.  with  the  result  that  the  life  of  the  fruit,  etc., 
is  prolonged.  ( )n  the  other  hand,  if  the  concentra¬ 
tion  of  the  carbon  dioxide  is  increased  above  a  certain 
limit,  suffocation  occurs  and  the  tissues  are  killed. 
.Spoilage  due  to  this  cause  has  occurred  on  a  large 
scale  in  the  past  with  apples,  which  suffer  from 
“brown-heart”  under  such  circumstances. 

A  type  of  spoilage,  previously  unsuspected,  and 
due  to  chemical  changes,  has  recently  been  dis¬ 
covered.  In  all  living  tissues  a  complicated  series  of 
chemical  reactions  is  continuously  occurring.  In 
normal,  healthy  life  there  is  a  delicate  balance  be¬ 
tween  all  these  chemical  changes.  This  balance  is 
upset  by  changes  in  temperature  because  the  rates  of 
all  the  chemical  reactions  are  not  equally  affected. 
Thus  in  the  case  of  certain  kinds  of  apples,  storage 
at  34°  F.  is  sufficient  to  cause  a  derangement  of  the 
normal  chemical  changes  of  such  magnitude  that  the 
tissues  are  killed.  This  disease  is  known  as  Internal 
breakdown,  and  its  effects  are  well  illustrated  by  the 
pliotograph. 

Contamination  by  Vapours 

It  is  obvious  that  foreign  matters  of  any  kind — 
lic|uids.  solids,  or  vapours — may  produce  spoilage. 

( )ne  interesting  case  of  the  harmful  effect  of  vapours 
was  the  contamination  of  a  large  consignment  of 
eggs  by  the  vapours  from  oranges  which  had  been 
carelessly  left  in  the  same  cold-storage  chamber 
during  a  shipping  strike.  Any  foodstuff  containing 
fats  is  liable  to  contamination  by  vapours;  for 
example,  frozen  pork  has  also  been  spoiled  by 
absorbing  vapours  from  oranges,  and  butter  and 
milk  are  well  known  to  be  liable  to  be  impregnated 
by  objectionable  vapours. 

Fruit  and  Eggs  in  Cold  Storage 

Although  cold  storage  is  the  panacea  for  most  of 
the  evils  of  food  spoilage,  in  a  few  cases  cold  may  be 
responsible  for  losses.  Fruit  and  other  foodstuffs,  the 
tissues  of  which  are  still  alive,  are  killed  if  actually 

(Continued  on  page  13.) 
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PAR'r  1 

.1  scries  of  articles  outlining  some  of  the  froblenis  lehich  present  themseh'es  to  the  Jam 
Manufacturer,  and  suggesting  leays  of  overcoming  these  difficulties. 


WTIEX  'I'HE  fruit  arrives,  the  Manat;ement  has  to 
decide  if  it  is  to  he  converted  directly  into  jam  (tlie 
Direct  Process)  or  to  he  preserved  for  jam-fnakiiiir 
at  a  snl)sec|nent  date  (the  Indirect  I’rocess). 

In  decidin}^  this  very  important  point  the  follow- 
in}^  considerations  have  to  he  taken  into  account. 
There  is  no  donht  that  the  Direct  Process  produces 
a  jam  richer  in  flavour  and.  owin^  to  the  fruit  heintr 
less  broken,  better  in  appearance  than  the  Indirect 
Process.  Moreover,  owinj;  to  the  undoubted  partial 
decomposition  of  the  fruit-pectin  by  any  of  the 
methods  of  artificial  jU'eservation.  the  yield  of  jam 
obtained  from  a  i^iven  weij.jht  of  fruit  is  jyreater  in 
the  case  of  the  Direct  I’rocess.  Thus  the  best  jam  is 
obtained  directly  from  the  fruit,  and  the  cpiicker  the 
conversion  into  jam  the  better  the  result.  A  factory 
situated  near  a  fruit-^rowinp:  district  has,  therefore, 
a  j^reat  advantaj^e  over  one  to  which  all  fruit  has  to 
be  transported  by  rail.  P’nfortunately.  the  manufac¬ 
turer  cannot  consider  quality  alone:  other  points 
come  up  for  consideration,  the  most  important  of 
which  are  discussed  l)elow. 

Sugar  Prices 

It  must  be  borne  in  mind  that  new  season  sui^ar 
s^enerally  arrives  in  early  ( )ctober.  and  therefore 
durin}^  July,  Auj.;ust.  ami  September — viz.,  the  fruit 
season — the  world  sup])ly  of  sut^ar  is  at  its  lowest 
ebb.  and  prices  are  nearly  always  bij.,dier  than  later 
in  the  year.  Xow  if  the  price  of  sus^^ar  in  July  is,  say. 
i8s.  per  cwt.,  and  if  it  falls  3s.  durins.,^  the  later 
months  of  the  year,  the  manufacturer  who  has 
bou^dit  his  year’s  supply  of  suirar  at  July  prices  and 
converted  it  into  jam  in  the  fruit  season,  will  tind  it 
almost  impossible  to  compete  in  price  with  a  competi¬ 
tor  who  has  pulped  his  fruit  and  buys  suj.iar  as  and 
when  he  needs  it  to  meet  his  monthly  jam  sales. 
Moreover,  to  most  firms  the  financing:  of  these  heavy 
su).;^ar  purchases  is  in  itself  a  matter  of  5.,M*eat  difficulty. 

Seasonal  versus  Continuous  System 

The  next  consideration  is  the  uneconomic  running 
of  a  factory  if  it  is  working  durini^  the  fruit  season 
only,  which  is  about  four  montbs  (or  if  marmalade 
is  also  made,  six  months)  out  of  the  year.  Most  of 
the  highly  skilled,  and  therefore  better-paid  staff, 
have  to  be  kept  on  in  comparative  idleness  during 
the  remaining  months,  and  the  factory  and  plant  have 
to  be  increased  enormously  in  order  to  coi)o  with 
the  spasmodic  periods  of  manufacture,  thereby  entail¬ 
ing  a  very  much  larger  capital  outlay  than  when  the 
same  amount  of  work  is  spread  over  the  whole  year. 


Forecasting  Packings 

Another  practical  difficulty  is  that  it  is  generally 
impossible  to  forecast  the  relative  quantities  of  the 
particular  packings  which  will  be  recpiired.  Some 
seasons  a  manufacturer  will  sell  mostly  a  i  lb.  pack; 
ne.xt  year  it  may  be  that  he  has  a  run  on  2  lb.  or  7  lb. 
packs,  and  so  on.  depending  very  largely  on  how  his 
prices  compare  with  those  of  his  competitors.  If  his 
estimates  have  been  wrong,  be  will  be  sold  out  of  the 
season's  popular  line  and  have  too  heavy  stocks  of 
another  size  jar.  h'urther.  however  well  boiled  the 
jam  may  be.  and  however  carefully  stored,  there  is 
always  a  slight  deterioration  and  an  appreciable  loss 
due  to  crystallisation,  mould,  or  fermentation.  Thus 
economic  necessity  compels  the  com])etitive  manu¬ 
facturer  to  preserve  a  considerable  portion  of  bis 
fruit.  There  are  three  methods  by  which  this  can  be 
done. 

Chemical  Preservatives 

Benzoic  acid  and  salicylic  acid  are  still  being  used 
on  the  Continent  for  preserving  purposes,  but  as  they 
remain  to  a  very  large  e.xtent  in  the  finished  jam.  they 
are  not  permitted  in  this  country.  Moreover,  since 
they  are  only  sparingly  soluble  in  water  the  only 
practical  way  of  using  them  is  in  the  form  of  their 
sodium  salts,  in  which  case  the  base  neutralises  some 
of  the  fruit  acids,  and  so  spoils  the  flavour  of  fhe 
resulting  jam.  Care  should  therebire  be  taken  in  buy¬ 
ing  fruit  piilps.  especially  from  abroad,  that  these 
preservatives  are  not  present.  .8uch  pulps  should 
never  be  bought  in  large  (juantities  without  chemical 
analysis. 

d'he  other,  and  by  far  the  most  efficient  (ireserva- 
tive  in  general  use.  is  sulphurous  acid.  I'liis  is  con¬ 
veniently  used  in  form  of  a  solution  of  the  gas.  and 
its  amount  should  not  exceed  5  grains  per  gallon  of 
the  finished  pul]).  It  will  be  found  that,  provided  the 
fruit  's  fresh,  this  (ju.'intity  is  (piite  sufficient  to  keep 
the  pulp  a  year  or  so.  The  pulp  should  not  be  dis¬ 
turbed,  but  if  It  is  to  be  transported  as.  for  instance, 
by  rail,  then  before  consigning,  an  additional  2  or  3 
grains  should  be  made.  .Sulphurous  acid  has  an 
advantage  in  being  completely  volatile,  and  so  when 
the  jam  is  boiled  it  volatilises  in  the  steam.  The 
author  has  tested  many  jams  made  from  fruit  pre¬ 
served  in  this  way.  and  has  found  that  only  the  merest 
traces  remained  in  the  jam:  the  amount  was  always 
well  within  the  limit  of  0*3  grains  per  lb.  allowed 
by  the  Minister  of  Health.  This  method  of  preserva¬ 
tion  should  always  be  adopted  in  the  case  of  straw- 
l)erries  and  raspberries,  whose  delicate  structure  does 
not  lend  itself  to  pulping  by  boiling.  Sulphurous  acid 
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can  also  be  used  for  gooseberries,  greengages, 
apples,  and  plums,  but  in  these  cases  it  must  be 
pointed  out  that  it  has  a  marked  deleterious  action 
on  the  pectin  of  the  fruit  and,  therefore,  an  adverse 
effect  on  the  setting  power  of  the  jam,  and  shovdd 
be  used  only  wheti  it  is  not  possible  to  pulp  the  fruit 
l)y  boiling. 

As  above  explained,  the  use  of  sulphurous  acid  is 
the  only  {practical  way  of  preserving  strawberries  and 
raspberries,  but  since  these  particular  fruits  have  a 
very  low  pectin  content,  the  adverse  action  on  the 
setting  power  is  not  very  pronounced.  In  the  case  of 
plums,  gooseberries,  currants,  and  apples,  however, 
this  action  is  of  such  an  order  that  the  use  of  the 
preservative  is  only  justified  in  cases  of  necessity,  as. 
for  instance,  when  the  fruit  is  arriving  more  rapidly 
than  the  pulping  plant  can  deal  with  it. 

Pulping  by  Heat 

rile  actual  pul])ing  process  can  be  carried  out  most 
readily  in  a  large  wooden  vat.  It  should  have  steam 
coils  fitted  with  a  wide-mouthed  rim  kept  well  away 
from  the  bottom  of  the  vat.  and  so  arranged  that  the 
whole  can  be  easily  cleansed.  .Mternately,  the  pulp¬ 
ing  can  be  done  in  the  actual  jam-pans.  In  I'ither 
case  the  fruit  is  mixed  with  about  half  its  weight  of 
water  and  boiled  till  soft,  which,  with  steam  at  about 
30  lbs.,  usually  takes  10  minutes.  By  this  time  most 
of  the  added  water  will  have  boiled  off.  and  the 
chemical  composition  of  the  pulp  will  not  differ  very 
greatly  from  that  of  the  fruit  used.  I'lie  hot  pulp  is 
run  straight  into  thoroughly  cleansed  40-gallon  casks, 
which  should  not  be  used  for  another  kind  of  fruit. 
If  the  casks  are  fdled  while  the  pulp  is  near  boiling 
point  no  preservative  of  any  kind  is  necessary,  but  a 
l)int  of  sulphurous  acid  should  be  added  if  the  bung 
has  to  be  removed  or  if  the  pulp  has  to  be  trans¬ 
ported  by  rail. 

fhe  older  method  of  storing  pulps  in  stone  bottles 
of  2  or  3  gallons  capacity  is  seldom  used  now.  partly 
owing  to  the  initial  cost  of  the  vessels  and  partly  to 
the  labour  of  handling,  but  there  is  little  doubt  that 
better-flavoured  products  can  be  obtained  from  pulps 


(Continued  from  ii.) 

frozen.  After  such  treatment  fruit  can  only  be  used 
for  such  processes  as  jam-making,  and  even  this  is 
not  feasible  with  all  fruits,  because  some  of  them 
become  discoloured  as  soon  as  they  are  thawed. 

Ivggs  are  another  case  in  which  irreversible  changes 
occur  on  freezing.  The  storage  temperature  must 
never  be  allowed  to  go  below  21°  1'..  otherwise  on 
thawing  the  yolk  is  found  to  have  become  a  putty¬ 
like  mass. 

Further  Research  Needed 

The  general  causes  of  food  spoilage  have  thus  been 
worked  out  by  scientists,  but  there  is  urgent  need 
for  further  research  in  the  application  of  scientific 
principles  to  the  problems  presented  by  many  particu¬ 
lar  foodstuffs.  The  results  of  such  investigations  of 
food  spoilage  are  of  especial  importance  to  island 
communities,  such  as  Great  Britain,  which  are,  to  a 
large  extent,  dependent  upon  a  continuous  supply  of 
imported  foodstuffs. 


which  have  been  stored  in  this  way;  particularly  is 
this  noticeable  in  the  case  of  black  currants  and 
damsons.  The  author  has  found  that  in  using  bottles, 
the  addition  of  a  trace  of  sulphurous  acid  is  desirable, 
because  it  is  seldom  possible  to  fill  and  cork  the 
bottles  in  such  a  way  as  to  iwevent  the  growth  of 
mould  on  the  pulp,  and  this  would,  of  course,  spoil 
the  flavour  of  the  resulting  jam. 

The  only  remaining  containers  that  need  be  con¬ 
sidered  are  cans  made  of  either  plain  or  lacquered 
tin-plate.  Practically  all  imported  pulps  come  into 
the  country  in  cans,  and  only  in  the  case  of  the  more 
acid  fruits  such  as  black  currants  are  lacquered  cans 
used.  The  tin  protects  the  iron  for  months,  and  it  is 
only  after  long  storage  that  serious  corrosion  takes 
place,  but  if  the  can  is  lacquered  the  pulp  will  keep 
for  years.  The  same  can  may  be  used  over  and  over 
again  if  the  plate  is  thick  and  the  lacquer  good.  This 
method  is  very  convenient,  because  the  tins  can  be 
stored  very  compactly  and  can  be  used  a  few  at  a 
time  as  desired,  but  it  necessitates  a  considerable 
amount  of  work  for  the  tinsmith,  who  is  a  highly  paid 
hand. 

( )f  the  above  methods,  undoubtedly  the  wooden 
casks  are  the  cheapest  and  most  generally  adopted 
method  of  storing  pulp. 

Parboiling 

.-\  third  method  of  preserving  fruit  is  by  the  use  of 
sugar,  and  is  known  as  parboiling.  About  half  the 
sugar  required  for  jam-making  proper  is  mixed  with 
the  fruit  in  a  steam  pan  and  boded  for  a  few  minutes, 
riie  mixture  of  sugar  and  fruit  is  then  transferred  to 
wide-mouthed  jars,  or  to  wooden  casks,  in  which  the 
sugary  pulp  is  kept  till  it  is  needed  for  jam-making, 
rids  method  is  costly  in  that  the  containers  cannot 
in  practice  be  completely  emptied,  and  therefore 
there  is  a  considerable  loss  of  sugar;  also,  the  cost 
of  steaming  is  heavy.  On  the  other  hand,  the  flavour 
of  the  jam  is  excellent,  and  it  can  be  described  as 
made  from  fresh  fruit.  The  difficulty  of  the  size  of 
the  jars  which  will  be  needed  to  meet  trade  require¬ 
ments  is  also  overcome,  and  only  half  the  season’s 
sugar  is  immediately  re(iuired. 

Refrigeration 

-Attempts  have  been  made  to  preserve  fruit  in  its 
natural  form,  the  most  obvious  one  being  the  method 
used  for  preserving  meat — viz.,  freezing.  Ultimately 
this  may  be  successful,  but  in  the  author’s  e.xperience 
the  expense  of  refrigeration  is  too  high  to  make  it 
practicable.  Moreover,  the  colour  and  texture  of  the 
fruit  change  in  some  cases,  as,  for  instance,  in  frozen 
greengages;  the  skins  become  very  hard  and  darken 
to  such  an  extent  that  the  fruit  could  not  be  used  for 
greengage  jam.  Black  currants  and  loganberries, 
however,  give  e.xcellent  results,  and  if  the  fruit  had 
to  be  kept  a  short  time  only,  freezing  might  be 
resorted  to;  but  as  it  is  often  necessary  to  store  for 
several  months,  unless  the  cost  of  refrigeration  can 
be  reduced,  it  does  not  seem  feasible  to  preserve 
large  quantities  of  fruit  in  this  way. 

Experiments  have  also  been  made  in  preserving 
apples,  etc.,  in  an  atmosphere  of  carbon  dioxide,  but 
again,  they  have  not  yet  led  to  any  results  which 
assist  the  manufacturer. 
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Testing  Pulps 

From  the  above  it  w'll  be  seen  that  the  jam  manu¬ 
facturer  has  generally  to  preserve  his  fruit  in  the 
form  of  pulp,  and  he  gets  into  the  way  of  regarding 
pulp  as  Ids  raw  material,  and  often,  as  the  season 
advances,  he  finds  he  has  to  replenish  his  stock  of  a 
particular  pulp  by  purchasing  some  which  has  been 
“  put  down  by  an  unknown  maker.  If  a  chemist  is 
employed,  all  pulps  should  be  submitted  to  him  for 


TABLE  A. 

Analyses  of  Fresh  Fruits. 


Fruit. 

Total 

Solid 

Matter. 

nu- 

solveil 

Solid 

Matter. 

.Acid 

(as 

(  itrii  ). 

Pectin. 

Stij 

Re¬ 

ducing. 

.Tr>. 

Cane. 

Apples  : 

Green 

9  41 

7-35 

IIO 

0  75 

4  03 

Nil 

Codling;  . . 

15-0 

10  y 

1-44 

0  77 

5  81 

2-14 

Tasmanian 

12-0 

87 

1-40 

0-61 

5-42 

0-23 

Wellingtons 

14  2 

1318 

I  00 

I  'OO 

8  85 

2’0 

Black  Currants : 
English  . . 

17-6 

10 -G 

2-34 

0-86 

4  -05 

Nil 

French  . . 

17-2 

17-45 

1-59 

0  94 

6-94 

Nil 

Rep  Currants ; 

English  . . 

17-9 

9-0S 

2-26 

0-47 

5-f-5 

Nil 

Greengages 

13-23 

10-26 

1-37 

I  *07 

4-46 

0-64 

Damsons  . . 

13-41 

I2*8i 

2*01 

I  62 

4  63 

2-03 

Plums  ; 

Very  green 

9-78 

8-74 

I -S3 

I  -oS 

27S 

092 

Victoria . . 

9-4 

S-16 

i‘5i 

I  'lO 

3-79 

0-49 

Strawberries  : 

Wisbech 

10-33 

8-34 

0-99 

0-41 

A  '5- 

Nil 

From  same  field 
later  in  season 

11*0 

8  8 

0-75 

0  45 

6-41 

Nil 

Raspberries ; 
Wisbech 

U5-I 

6-25 

I  -40 

0*27 

I  iSl 

Nil 

Kent 

13  3 

6-43 

1-57 

0-34 

2-68 

0-32 

Oranges : 

Seville  (peel  was 
36  5  per  cent. 

anil  was  re¬ 
jected) 

15-73 

10-33 

4-06 

I  20 

2  ‘70 

o'8 

Malaga  (peel 

2  60 

0  67  ’ 

33-8  per  cent.) 

17S 

10-3 

3-7 

I  *18 

analysis  before  purchase,  as  it  may  well  be  that  they 
contain  far  more  water  than  they  should.  Failing 
chemical  analysis,  an  e.xperimental  boil  of  jam  shoidd 
be  made  to  test  the  yield  of  jam  obtainable.  Tables 
are  appended  showing  the  residts  of  the  author's 
analyses  of  various  fruits  and  fruit  parts  drawn  from 
different  sources.  In  the  case  of  the  analyses  of  the 
pulps  only  those  of  good  average  (luality  have  l>een 
tabulated. 


TABLE  B. 

Analyses  of  Averau.e  Commer(  ial  Fruit  Pulps. 


Fruit. 

"I  tif.al 
Solid 
Matter. 

.Acid. 

.  1 
iruit 
Re¬ 
ducing 
.Sugar. 

Cane. 

W.ater 

.Apricot  : 

Italian 

12  6 

I  -28 

C-2 

0-2 

87- -1 

Califorr.ian 

14-5 

I  05 

6  6 

0  7 

85-5 

Spanish  . . 

130 

1-5 

C'o 

21 

87-0 

Black  Currant; 

English  . . 

, 

i 

1  *3-0 

1-40 

3-91 

Nil 

87-0 

English  . . 

16-0 

2-12 

4*10 

Nil 

84 -0 

French 

17-6 

2-34 

4*95 

Nil 

82-4 

Rep  Currant*  : 

Dutch 

107 

•47 

2*22 

Nil 

S9-3 

English  . . 

11*9 

1-49 

3  *80 

Nil 

88  I 

Gooseberry : 

Dutch 

7  / 

2  05 

2*27 

Nil 

92-3 

English  . . 

8*9 

3-46 

N.l 

91-1 

Greengage  : 

Spanish  . . 

T3*3 

0-68 

6'  1 1 

Nil  . 

86-5 

English  . . 

i6*7 

0S2 

9'6i 

Nil 

83-3 

English  . . 

105 

I  ii 

4-4 

Nil 

89-5 

Plum  ; 

English  . . 

ITO 

I  74 

6-06 

Nil 

89-0 

b-nglish  . . 

108 

I  -70 

6-48 

Nil 

89-2 

■Argentine 

10  2 

1-51 

5-48 

Nil 

89 -8 

Uzecho-Slovakian 

10*0 

1-04 

0  15 

Nil  ■ 

90-0 

Dutch  (»o  per  cent. 

added  water)  . . 

t  4  3 

0-62 

0-22 

Nil 

95-5 

Parboiled  Pulp  . . 

486 

0  97 

428 

3  3 

51-4 

Raspberry  : 

English  . . 

10*7 

1-25 

3-48 

Nil 

89-3 

Duich 

130 

1-5' 

3-78 

Nil 

870 

Tasmanian 

14  I 

2 '07 

4-23 

Nil 

85-9 

Strawberry : 

English  (Evesham) 

I  *7 

O' 04 

5-9 

1  -0 

883 

Wisbech . 

10-9 

069 

4-78 

0-92 

89  I 

The  “  Bass  ”  Patent  Cask  Washer. — This  is  the  title 
of  a  booklet  dealing  with  the  washing  of  casks  used  in 
breweries  and  other  establishments.  It  points  out  the 
iact  that  cask-washing  at  the  brewery,  for  example, 
presents  an  admirable  field  for  the  adoption  of  time 
and  labour  saving  methods,  and  gives  an  account  of 


a  system  which  has  proved  remarkably  successful. 
'This  system  involves  an  installation  comprising  one 
or  more  “  Bass  ”  Patent  Cask  Washers  with  certain 
accessories,  a  “  Plurovane  ”  high  lift  turbine  pump, 
and  a  rotary  air-compressor  and  air-receiver. — Mather 
and  Platt,  Ltd.,  Manchester  and  London. 
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On  the  Paucity  of  Technical  Periodicals  dealing  with 
Cocoa,  Chocolate  and  Confectionery 


P.y  A.  \V.  KXAHP,  B.Sc.,  F.I.C. 

Chief  Chemist.  Ciuiburv  Bros.,  Ltd. 


rilHRK  IS  no  doubt  about  the  need  for  a  sound 
technical  publication  dealint^  with  food  manufacture. 
W  hile  certain  sections,  for  example,  brewing,  dairy¬ 
ing.  etc.,  seem  to  be  fairly  well  catered  for,  others 
have  long  been  neglected.  In  the  chocolate  and  con¬ 
fectionery  section,  for  example,  the  present  trade 
periodicals  deal  with  the  purely  retailing  aspects  of  the 
industry,  but  they  deal  comparatively  little  with  the 
scientific  and  technical  facts  which  are  the  basis  of 
manufacturing  oi)erations. 

I'or  the  years  1913-1914  there  appeared  an  excellent 
jmblication  called  Products  and  Maehiiicry,  which 
contained  up-to-date  statistical  and  technical  articles, 
mainly  by  Continental  e.xperts,  on  various  food  pro¬ 
ducts  and  the  machinery  recpiired  to  produce  them, 
'fliis  periodical  was  greatly  appreciated  at  the  time 
of  its  publication,  and  since  the  war  killed  it,  the 
technical  man  in  the  chocolate  and  confectionery 
factory  has  been  without  a  journal.  He  has  had  to  de¬ 
pend  on  the  rare,  but  excellent,  publications  which  arc 
issued  privately  by  the  Cocoa  and  Chocolate  Research 
-Association,  and  certain  .Anferican  publications. 
'I'hese  latter,  though  foreign  in  their  methods  of 
aiijieal.  nevertheless  are  of  considerable  interest, 
because,  amidst  the  typically  .American  chats  on 
business  efficiency,  are  to  be  found  sound  articles 
written  by  i)eople  who  are  au  fait  with  the  techni  cal 
problem  of  the  industry.  In  the  great  bulk  of  I'aiglish 
periodical  literature  it  is  rare  to  find  anything  re¬ 


ferring  to  our  special  subject.  From  time  to  time  the 
alert  eye  of  Air.  Hamel  Smith  finds  matter  for  com¬ 
ment  on  cocoa  and  chocolate,  and  he  discourses 
thereon  in  his  monthly  article  on  the  Cocoa  Market 
in  'Lrobical  Life.  He  deals,  however,  mainly  with 
problems  of  supply  and  demand,  having  a  good  know¬ 
ledge  of  tropical  conditions  and  the  planters’  needs, 
but  he  does  not  pretend  to  knowledge  of  mamt- 
facttirers'  methods  or  recipes.  On  the  other  hand,  the 
( ierman  publication,  the  Gordian,  which  is  noted  for 
the  completeness  and  accuracy  of  its  cocoa  statistics, 
contains  trenchant  articles  from  the  pen  of  its  able, 
energetic,  and  dogmatic  editor,  Herr  Reick,  in  which 
he  freely  castigates  the  manufacturers  on  the  errors 
of  their  methods. 

This  rai)id  bird's  eye  view  practically  covers  the 
periodic  literature  on  cocoa,  chocolate,  and  con¬ 
fectionery  which  is  available  in  England,  and  em¬ 
phasises  the  need  for  the  present  publication.  The 
appearance  of  such  a  journal  Is  a  recognition  of  the 
fact  that  these  industries,  whilst  still  arts,  are 
gradually,  as  production  is  in  greater  and  greater 
units,  being  subjected  more  and  more  to  scientific 
and  technical  control.  In  further  recognition  of  the 
fact  that  food  manufacture  is  now  a  science,  it  is  of 
interest  to  note  that  the  Institute  of  Chemistry  has 
just  included  food  manufacture  as  one  of  the  branches 
in  which  a  chemist  may  take  the  examination  for  the 
fellowship. 
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The  Raw  Material  of  the  Bacon-Curing  Industry 

By  F.  \V.  JACKSOX,  B.Sc.,  A.C.G.I.,  A.I.C., 

Chief  Chemist,  Marsh  and  Baxter,  Ltd. 

PART  I 

The  haeon-eitrinf^  industry  is  in  a  peculiar  position  in  that  the  demand  for  raie  ))iaterial 
exeeeds  the  supply,  the  price  paid  for  pigs  bears  no  relation  to  the  cost  of  production, 
and  the  lack  of  uniforniity  in  the  raze  material  cannot  be  allozeed  for  in  manufacturing. 
These  difficulties  of  the  eurer.  incidental  to  his  raza  )natcrial.  are  briefly  outlined  belozo. 
The  subject  zoill  be  dealt  zeith  in  greater  detail  in  future  issues. 


M(.)ST  ^MANUFACTURERS  of  foodstuffs  are  able 
to  exercise  a  considerable  amount  of  choice  in  select- 
injj;^  their  raw  material,  and.  moreover,  they  can  allow 
for  variations  in  the  latter  by  adjustments  in  manu¬ 
facturing^  details  in  order  to  produce  a  finished  article 
of  uniform  quality.  In  fact,  judtjment  in  buyin.iX  and 
skill  in  manufacture  are  two  imjiortant  factors 
which  help  to  make  a  success  of  the  finished  product. 

So  far  as  bacon  curin;Lr  is  concerned,  manufacturing: 
skill  is.  of  course,  broiyqht  into  play,  and  many  are  the 
carefully  .guarded  secrets  which  surround  this  oiiera- 
tion.  But  owinii’  to  the  nature  of  the  raw  material,  it 
is  useless  to  modify  the  jirocess  in  an  endeavour  to 
overcome  inherent  differences  as  between  one  side  of 
bacon  and  another.  Thus,  the  jirocess  is  probably  as 
uniform  year  after  year  as  one  can  hope  for.  every 
single  operation  bein.e:  standardised.  Since  variations 
in  the  finished  article  do  occur,  they  must  be  traceable 
to  variations  in  the  raw  material. 

( )ne  would  therefore  expect  that  the  bacon-curer 
would  endeavour  to  exercise  jiuUment  in  buying'  his 
pis^s.  But  the  demand  for  jiiirs  far  exceeds  the  supply, 
and  selection  in  buyin.e:  is  almost  impossible.  There 
is  a  considerable  number  of  reasons  for  this  somewhat 
rare  situation,  and  a  few  of  them  are  detailed  here 
below. 

Influence  of  Imports  on  Prices 

The  retail  bacon  trade,  as  everybody  knows,  is 
dominated  in  the  proportion  of  2  to  i  by  the  im¬ 
ported  article,  which  fact  accordingly  influences  the 
selling:  price  of  bacon.  Consequently,  the  jirice  which 
the  honie-curer  can  offer  for  his  raw  material  bears  no 
relation  to  the  cost  of  the  production  of  pi.qs.  Thus 
it  happens  that  at  one  time  lari^e  profits  can  be  made 
from  the  breeding;  and  fatteninti:  of  bacon-piqs.  whilst 
perhajis  only  a  few  months  later  it  is  hardly  possible 
to  make  any  profit. 

A  bacon-pi, e;  is  usually  seven  months  old  when  it 
is  ready  for  the  curer;  accordin.qly.  anyone  startiii.e:  to 
breed  jn'^s  de  novo  may  have  to  wait  twelve  months 
before  he  sees  any  return  for  his  investment.  The 
period  is  lon.e:  enou,t,di  to  witness  a  complete  chani^e 
in  the  prospects  of  breedin.c:.  with  the  result  that 
farmers  are  very  slow  to  take  it  up.  ( )n  the  other 
hand,  it  is  possible  to  sell  out  very  rai)idly.  a  circum¬ 
stance  which  does  nothin.^:  to  stabilise  prices. 

Short  Supplies  of  Pigs 

These  circumstances,  and  many  others,  have  the 
ultimate  effect  of  keeping  supplies  of  pigs  very  short. 


W'e  have  also  as  an  illustration  of  this  the  extra¬ 
ordinary  fact  that  the  pig  population  of  these  islands 
at  the  present  time  is  the  same  as  it  was  at  the  Norman 
CoiKiuest.  namely  about  two  millions.  The  result  is 
that  hacon  factories  all  over  the  country  seldom,  if 
ever,  exceed  half  capacity,  which  is  bound  to  inflate 
the  proportion  allowed  for  overhead  charges  in  the 
selling  price  of  bacon.  Another  effect  is  that  the  bacon 
factory  is  almost  forced  to  buy  every  animal  it  can 
find;  thus  there  are  few  opportunities  for  selection  so 
far  as  the  raw  material  is  concerned. 

The  Significant  Points  of  a  Pig 

Rigs,  of  course,  are  not  assessable  by  chemical 
analyses,  and  an  animal  which  is  suitable  externalb' 
may  be  not  at  all  an  ideal  subject  when  examined 
inside.  I'he  external  characteristics  are  valuable  in 
two  ways,  which  may  be  called  direct  and  indirect.  So 
far  as  direct  characteristics  are  concerned,  one  may 
note  the  length  of  the  animal  from  shoulder  to  tail- 
root.  the  depth  from  back-bone  to  underline,  and  the 
shape  of  the  hams.  These  points  indicate  to  the  curer 
such  important  items  as  the  i)ercenta.ge  of  curable 
material,  the  pro])ortion  of  ”  middle  cut  ”  fthe  most 
valuable  section )  to  the  total  side,  and  the  quality  of 
the  hams. 

Indirect  characteristics  are  points  like  the  fineness 
of  the  hair,  which  is  sup])osed  to  be  an  indication  of 
leanness  and  so  on.  W  ith  sound  experience  behind 
him.  the  curer  is  thus  able  to  pick  out  those  animals 
which  will  make  the  best  bacon. 

Carcase  Examination 

When  the  animal  is  slaughtered  one  thing  that  be¬ 
comes  evident  is  the  presence  of  disease,  such  as 
tuberculosis,  this  may  be  localised  in  nature,  for 
instance  in  the  .glands  of  the  throat,  and  when  this  is 
so.  the  rest  of  the  carcase  may  be  (juite  safe  for  food, 
( )n  the  other  hand,  the  whole  carcase  may  have  to 
be  condemned.  X’eterinary  inspection  is  therefore  a 
matter  of  routine  in  lar.ge  establishments. 

The  carcase  will  also  reveal  the  proportion  of  lean 
to  fat  and  the  ])robability  of  streakiness  in  the  rasher; 
and.  lastly,  the  te.xture  of  the  fat  tissues  will  forecast 
the  probable  presence  or  absence  of  undesirable 
flavours  in  the  hams  and  bacon. 

Inspection,  therefore,  shows  whether  the  carcase  is 
fit  for  curin.g  or  not.  and  if  so.  what  style  of  bacon  is 
to  be  made  from  it.  Grading  into  further  subdivisions 
varyin.g  in  quality  and  price  is  also  necessary  after 
curing  has  been  completed. 
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Modern  Sweet  Manufacture 

By  R.  H.  MORGAN,  B.Sc.,  A.I.C. 

PART  I 


The  making  of  confectionery  affords  a  striking  example  of  zoliat  zi'as,  up  to  quite  recently, 
a  miscellany  of  so-called  secret  recipes  and  practices  handed  dozon  zeith  ’•'//  little  change 
from  generation  to  generation.  Under  the  stimulus  of  modern  science  it  has  throzen 
off  these  petrifying  influences,  and  is  rapidly  developing  into  a  vigorous  industry  of  the 
very  first  rank. 

THE  Sl’CiAR  confectionery  industry  in  recent  years 


has,  in  methods  and  outlook,  under^^one  a  chan,e:e 
probably  ^^reater  than  that  ever  experienced  by  any 
other  industry.  This  ancient  and  conservative  art. 
whose  secrets  have  been  most  jealously  guarded 
throu.L,diout  the  atjes.  is  now  rapidly  developing  on 
the  basis  of  scientific  method. 

Those  wonderful  iiroductions  of  the  old  sugar- 
boiler.  the  accumulated  experience  of  generations  of 
effort,  are  now  realised  to  be  sugars  existing  in 
various  forms  and  states  of  matter  well  known  to 
tlie  chemist  and  jihysicist.  Consecpieiitly  the  scientist 
is  taking  an  active  part  in  the  manufacture  of  sweets, 
t'hemists  are  actively  engaged  in  imiiroving  and 
>implifying  methods  of  manufacture,  and  with  their 
specialised  knowledge  they  are  endeavouring  to  over¬ 
come  difficulties  which  hitherto  rendered  further  pro¬ 
gress  imiiossible. 

Haw  Materials 

Dealing  brietly  with  some  chemical  aspects  of  the 
industry,  the  basic  raw  materials  used  are  contained 
in  that  complex  carbohydrate  group — the  sugars. 
l‘he  trade  term  “  sugar  ”  refers  to  the  ordinary 
domestic  variety  which  chemically  is  known  as 
■■  sucrose.” 

“('rliicose”  to  the  confectioner  does  not  mean 
chemically  pure  dextrose,  but  it  is  a  syrup  obtained 
by  the  acid  hydrolysis  of  starchy  substances,  fhe 
inversion  of  potato  or  maize  starch  gives  a  viscous 
licptid  containing  varying  amounts  of  maltose, 
glucose,  dextrins.  and  water,  together  with  traces 
of  proteins  and  other  matter.  Invert  sugar  is  ttsed 
in  the  industry  to  some  extent,  and  molasses  and 
various  other  less  retined  sugars  are  also  employed. 

Por  flavouring  purposes  a  variety  of  substances  are 
used,  such  as  acids,  butter,  essential  oils,  herbal  ex¬ 
tracts.  vegetable  liodies.  synthetic  essences.  The  care¬ 
ful  examination  of  such  a  wide  range  of  materials 
ttsed  in  the  industry,  together  with  the  maintenance 
i  of  a  high  standard  of  cpiality  and  purity  in  each  case. 

I  necessitates  the  employment  of  a  competent  analytical 
j  chemist. 

High-Boiled  Sweets 

Various  lines  of  confectionery  can.  in  a  broad 
sense,  be  classified  under  two  headings — viz.,  high- 
I'oiled  and  low-boiled  sweets.  Still  more  loosely  these 
classes  can  be  distinguished  as  “  hard  ”  sweets  and 
”  soft  ”  sweets. 

High-boiled  sweets  consist  of  sugar  in  a  more  or 
less  vitreous  form  containing  practically  no  water, 
i  with  suitable  colouring  and  flavouring  matter  worked 


in.  Such  a  solid  is  obtained  by  boiling  sugar,  or  a 
mixture  of  sugars,  to  temperatures  varying  between 
jSo°  and  3J0°  P\.  and  maintaining  the  sugar  in 
a  kind  of  artificially  super-cooled  condition  when 
cold. 

There  is  a  tendency  for  a  certain  amount  of  invert 
sugar  to  be  produced  when  sugar  is  heated  to  a  high 
temperature.  As  invert  sugar  is  naturally  soft  and 
hygroscopic,  its  formation  is  a  disadvantage  when 
manufacturing  hard  sweets.  In  the  past  it  has  often 
been  a  custom  in  the  trade  to  add  certain  chemical 
substances  to  the  boilings  for  hardening  purposes. 
.Sulphite  compounds  have  been  very  popular  as 
”  hardeners.”  especially  as  the  sulphur  dioxide 
liberated  by  the  heat  of  the  syrup  exerted  a  bleach¬ 
ing  action  on  the  sugar.  ( )wing  to  a  recent  pro¬ 
nouncement  by  the  Ministry  of  Health,  bleaching 
agents  must  no  longer  be  used  in  confectionery  pro¬ 
cesses.  and  therefore  sulphites  cannot  be  used  in 
future. 

'fhe  alkali  salts  of  weak  acids  generally  act  in  a 
manner  which  retards  inversion  of  sugar,  and  chemi¬ 
cals  which  can  be  experimented  with  for  hardening 
purposes  include  acetates,  phosphates,  oxalates,  and 
citrates. 

Low-Boiled  Sweets 

In  the  case  of  low-boiled  sweets  the  sugar  or 
sugar  mixture  is  rarely  boiled  above  -70°  F.  W  hen 
a  sugar  solution  is  boiled  and  cooled  again  without 
crystallisation  taking  place,  the  hardness  of  the  re¬ 
sulting  solid  depends  on  the  temperature  to  which  the 
syrup  has  been  raised.  Caramels  can  be  taken  as  one 
example  of  low-boiled  sweets. 

Crystallisation  is  a  physical  phenomenon  which 
plays  an  important  part  in  the  confectionery  industry. 
Fruits  or  confections  of  various  kinds  are  often 
placed  in  saturated  syrups  to  act  as  nuclei  for  crystal 
formation,  thereby  becoming  covered  with  crystals  or 
”  crystallised.”  Usually  small  crystals  are  required, 
but  in  the  case  of  sugar  ”  candy  ”  slow  cooling  pro¬ 
duces  the  necessary  large  crystals. 

Fondants  and  creams  consist  of  minute  sugar 
crystals,  kept  moist  by  a  surrounding  film  of  mother 
liquor.  They  are  usually  coated  with  chocolate  or 
crystallised  to  prevent  them  becoming  dry  and  hard. 

An  interesting  example  of  enzyme  action  has  now 
been  introduced  into  the  preparation  of  creams  for 
soft-centred  goods.  A  small  proportion  of  invertase 
is  mi.xed  with  the  cream  before  coating,  and  in  a 
short  time  it  inverts  a  considerable  amount  of  the 
sugar  crystals,  thus  increasing  the  softness  of  the 
centre.  In  this  type  of  low-boiled  sweet  inversion  is 
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encouragfed.  winch  is  exactly  opposite  to  the  require¬ 
ments  of  high-boiled  goods. 

Science  and  Confectionery 
The  manner  in  which  confectionery  is  packed  and 
the  types  of  container  used  also  come  in  the  province 
of  chemical  science.  This  involves  a  close  study  of 
all  possible  climatic  effects  on  the  goods  themselves. 
Particularly  is  this  important  in  the  case  of  goods 
prepared  for  export.  Both  in  the  manufacture  and 
in  the  packing  variations  often  must  he  made  to 
enable  the  sweets  to  stand  up  to  foreign  climatic 
conditions,  so  different  from  those  in  the  home 
country. 

.^.n  essentially  important  point  in  an  industry  manu¬ 
facturing  foodstuffs  is  the  maintenance  of  absolute 
purity  in  all  its  products  and  strict  compliance  with 


all  food  laws.  Modern  sweet-making  has  to  be 
carried  out  in  well-ventilated  and  hygienic  factories, 
and  from  the  initial  raw  materials  to  the  confectionery 
in  its  finished  state  no  deviation  from  the  highest 
standard  of  purity  can  be  allowed. 

Although  confectionery  was  popular  with  the 
ancient  Pigyptians,  and  empirical  methods  have 
survived  through  countless  ages,  it  is  still  young 
from  the  point  of  view  of  scientific  method.  There 
are  many  phases  of  works  ])rocesses  yet  to  be  ex¬ 
plained.  and  the  research  chemist  has  an  abundance 
of  problems  reciuiring  solution.  Still  there  can  be  no 
limit  to  the  development  of  the  industry  now  the 
principles  of  chemistry  are  being  applied  to  all  its 
branches.  'I'liis  co-operation  between  chemist  and 
confectioner  will  be  to  the  advantage  of  the  manu¬ 
facturer  and  a  safeguard  to  the  consuming  public. 


A  Matter  of  Definition 

By  F.  E.  THOMAS,  M.A. 


AT  Til  hi  present  time  we  have,  as  we  always  have 
had  and  always  shall,  our  food  cranks — our  vege¬ 
tarians,  our  big  meat  eaters,  the  one-meal-a-day  type, 
the  wholemeal-bread  fanatic,  the  anti-sweet  brigade, 
the  banana-and-uncooked-food  coterie,  and  so  on. 
J'he  great  trouble  is  that  all  these  sects  are  convinced 
that  they  arc  su])ported  by  scientific  facts  which  lead 
to  only  one  conclusion — the  one  that  they,  separately 
and  individually,  have  adopted.  It  is  very  clear  that 
science,  like  religion,  has  got  a  good  distance  to  go 
yet  before  the  ultimate  truth  is  discovered,  and  we 
may  well  ask  what  is  to  be  the  future  function  of 
science  in  food  manufacture. 

Undoubtedly  one  of  the  tasks  which  confront 
scientific  men  and  the  trade  is  the  question  of  defini¬ 
tion  of  common  foodstuffs.  The  responsibility  for  the 
settlement  of  this  matter  lies  with  science,  because 
science  is  responsible  for  the  multiplicity  of  prepara¬ 
tions  added  to  foodstuffs  either  because  of  their 
nutritive  value  or  because  they  achieve  some  desirable 
result,  and  the  nature  of  many  common  foodstuffs  has 
been  altered  appreciably  from  the  simple  preparations 
of  our  forefathers.  The  need  for  definition  finds 
further  support  in  the  consideration  that,  until  such 
definitions  exist,  the  food  manufacturer  lends  him¬ 
self  open  to  the  insidious  charge  of  food-faking,  a 
notable  example  of  which  occurred  recently  in  a 
series  of  articles  in  the  columns  of  a  Xorthern  daily 
paper.  Many  of  these  charges  boiled  down  to  the 
statement  that  manufacturers  were  making  cheap 
varieties  of  their  goods  by  the  admixture  of  cheaper 
foods — not  a  matter  of  faking  at  all — hut  the  dividing 
line  between  the  two  is  a  difficult  one  to  fix  in  the 
absence  of  exact  description  of  many  foods.  It  is  so 
e.xtremely  easy  to  start  a  scare  on  this  subject  that 
all  common  edibles  should  be.  like  C'jesar’s  wife, 
above  suspicion,  and  their  nature  so  well  known  that 
it  is  possi1)le  to  say  quickly  whether  they  are  or  are 
not  what  the  law  requires. 


The  chemist  and  the  manufacturer  in  combination 
have  many  other  problems  to  solve  in  the  future,  but 
it  is  a  matter  for  congratulation  that  so  much  has 
been  achieved  already.  Looked  at  from  the  point  of 
view  of  absolute  knowledge,  it  must  be  admitted  that 
the  chemist  still  knows  very  little,  and  admits  it;  the 
manufacturer  doesn’t  know  a  great  deal,  but  daren't 
admit  it:  but  the  pleasing  thing  is  that  the  two 
together  are  now  working  hand-in-hand  to  the  final 
goal,  and  are  giving  the  consumer  reliable  products 
of  a  wholesome  nature  to  a  far  greater  e.xtent  than 
hitherto,  and  that  in  spite  of  the  increasing  difticulties 
due  to  larger  populations,  changes  in  the  public  taste, 
and  in  the  standard  demanded  of  them. 

b'inally.  one  of  the  tasks  of  definition  which  those 
in  the  trade  should  settle  as  soon  as  possible  is — 
what  is  really  meant  by  “  pure  "  food?  'J'his  is  easily 
the  most  abused  of  all  ordinary  adjectives  used  at  the 
present  time  in  connection  with  food.  Does  it  mean 
“clean’'  food?  If  so,  there  is  no  manufacturer  of 
repute  who  is  not  supplying  pure  food.  Does  it  mean 
“  food  that  is  readily  assimilable  by  the  human  system 
— food  that  produces  little  waste  products  ’’  ?  It  would 
be  difficult  to  supply  a  food  to  the  general  ])ublic 
which  would  be  equally  efficient  in  its  action  on  all 
individuals  in  this  respect  ?  .According  to  popular 
interpretation  it  does  not  seem  always  to  mean  the 
most  nutritive  food,  otherwise  there  would  be  a  con¬ 
demnation  of  a  whole  lot  of  very  delicious  and 
delightful  foods  which  do  not  possess  high  nutritive 
qualities.  In  fact,  everyone  has  his  or  her  own  idea 
as  to  what  “  pure  ’’  food  is.  and  in  that  case,  it  is 
difficult  for  the  manufacturer  to  satisfy  every  member 
of  the  public.  This  problem  of  definition  is  a  very  big 
and  a  very  difficult  one.  and  cannot  possibly  be  solved 
for  a  long  time  to  come,  but  it  is  one  to  which  all 
sections  of  food  manufacturers  should  give  earnest 
and  serious  attention. 
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Bacteria  and  the  Canning  Industry 

By  R.  F.  HUXWICKE,  B.Sc.  fLond.).  A.I.C.. 

Bacteriologist  at  the  Glaxo  Research  Laboratories.  Formerly  of  the  Food 

liwest igati on  B oa rd . 

Micro-organisms,  zohether  they  be  moulds,  yeasts,  or  bacteria,  are  enemies  against  zchieh 
the  Canning  Industry  zcages  constant  zcar.  The  more  the  manufacturer  knozos  about  their 
f'eculiarities  and  habits,  the  greater  are  his  chances  of  bringing  them  under  complete  eontrol. 


THE  C'AXXIXG  Industry  is  deeply  concerned  with 
bacteriological  problems,  altbougb  the  subject  is 
approached  from  a  somewhat  different  asi)ect  than 
is  the  case  with  other  industries  in  which  micro¬ 
organisms  play  a  part.  In  brewing  and  tanning,  for 
exam|)le,  it  is  the  beneficent  activities  of  micro¬ 
organisms  which  chiefly  concern  the  manufacturer;  he 
calls  in  bacteria  to  carry  out  his  i)rocesses.  and  they 
are  for  the  most  ])art  allies,  not  enemies. 

In  the  Canning  Industry,  however,  all  micro¬ 
organisms  are  potential  enemies  of  the  manufacturer. 
They  are  enemies  from  two  points  of  view.  In  the  first 
place,  there  is  the  possibility  of  spoilage  of  vast 
quantities  of  a  i)roduct.  if  the  conditions  of  “  ])rocess- 
ing  ”  are  for  any  reason  inadequate  to  destroy  some 
particular  strain  of  organism  with  which  the  food  has 
become  infected.  In  this  case  the  matter  is  purely 
an  economic  one.  Secondly,  the  qianufacturer  may  be 
faced  with  the  i)ossibility  of  infection  of  his  product  by 
some  disease-producing  organism,  which,  if  its 
activities  are  not  checked,  may  lead  to  illness,  and 
possibly  death,  amongst  those  consuming  the  food. 

It  may  be  .said  at  once  that  the  first  problem  is  by 
far  the  commoner:  food  ])oisoning  as  a  result  of  the 
consumption  of  canned  goods  is  comparatively  ra  'e. 
and  the  prejudice  which  some  members  of  the  ])ublic 
still  seem  to  feel  against  such  foods  is  mostly  due  to 
imperfect  acquaintance  with  a  subject  which  is  after 
all  highly  technical. 

This  article  will  therefore  be  concerned  chiefly  with 
the  subject  of  the  commercial  si)oilage  of  canned 
foods,  and  its  causes. 

The  problems  connected  with  canned  iueat  and  fish 
are  fundamentally  different  from  those  connected  with 
condensed  milk  and  canned  fruit  and  vegetables,  and 
will  be  treated  separately. 

The  Classification  of  Bacteria 

Before  ])roceeding  to  the  consideration  of  the 
bacteriology  of  canned  meat  and  fish  in  detail,  it  may 
be  well  briefly  to  refer  to  the  different  types  of  bacteria 
and  to  explain  the  classification  which,  for  jmrposes 
such  as  the  present,  is  the  most  convenient  to  adopt. 
It  should  be  noted  that  the  following  classification  is 
not  a  botanical  one  such  as  has  been  officially  adopted 
by  the  Society  of  American  Bacteriologists:  from  a 
purely  scientific  point  of  view  it  leaves  much  to  be 
desired,  but  it  is  undoubtedly  convenient  for  practical 
purposes. 

Micro-organisms  may  be  divided  into  three  main 
groups : 

I.  The  moulds.  II.  The  yeasts.  III.  The  bacteria. 

The  first  two  groups  are  of  great  importance  in 
connection  with  condensed  milk  and  canned  fruit,  but 


not  in  connection  with  canned  meat  and  fish.  Members 
of  Group  III,  the  bacteria,  are  found  in  all  classes  of 
canned  goods. 

Bacteria  are  single  vegetable  cells  which  multiply 
by  single  division  of  the  individual.  The  group  may 
be  divided  into  two  sub-groups; 

{a)  l)acilli.  or  rod  forms:  ib)  micrococci,  or  spheri¬ 
cal  forms. 

The  bacilli  are  further  divisible  into  two  important 
classes : 

(i)  sporing  bacilli:  (ii)  non-sporing  bacilli. 

spore  is.  to  some  extent,  though  not  in  the  strict 
botanical  sense,  analogous  to  the  seed  of  the  higher 
plants.  .K  sporing  bacillus  has  the  ability  to  produce 
within  the  cell  a  small  body  ])ossessing  great  resist¬ 
ance  to  heat  and  antiseptics.  This  s])ore  will  remain 
intact  when  the  whole  of  the  vegetable  cell  has 
])erished.  and  should  the  spore  fall  on  to  favourable 
soil  it  will  grow  out  from  itself  a  new  vegetable  cell, 
whicli  will  then  begin  to  multi])ly  by  division,  the  new 
bacilli  thus  formed  reaching  the  sporing  stage  in  their 
turn.  It  is  evident  that  the  destruction  of  sporing 
bacilli  by  heat  is  more  difficult  than  is  the  destruction 
of  non-sporing  bacilli:  indeed,  sjiores  are  known 
which  have  resisted  boiling  for  two  hours,  or  more. 

Amongst  the  sporing  bacteria  are  some  types  which 
are  only  able  to  grow  in  the  absence  of  oxygen, 
d'hese  are  known  as  the  obligate  anaerobes,  and  some 
interesting  facts  with  regard  to  their  effect  on  the 
s|)oilage  of  canned  foods  will  be  presented  later. 

Many  other  bacteria,  both  cocci  and  bacilli,  can 
grow  in  the  absence  of  oxygen  as  well  as  in  its 
presence,  'fhese  are  known  as  facultative  anaerobes. 

Canned  Meat  and  Fish 

As  has  been  said,  the  influence  of  yeasts  and  moulds 
on  the  above  class  of  canned  foods  is  negligible,  and 
this  section  will  be  confined  to  a  consideration  of  the 
bacteria  which  are  to  l)e  found  in  canned  meats  and 
fish,  their  possible  effects  on  spoilage,  and  the  factors 
which  influence  their  activities. 

At  the  outset  it  may  be  said  that  comparatively  few 
sound  samples  of  canned  meats  or  canned  fish  and 
Crustacea  are  actually  sterile.  Savage,  llunwicke,  and 
Calder  (Food  Investigation  Board.  Special  Report 
Xo.  II.  IQJ2)  examined  seventy-six  sound  samples, 
purchased  in  shops  in  the  ordinary  way.  and  found 
that  62  per  cent,  contained  living  bacteria  of  one 
kind  or  another,  though  the  food  was  jierfectly  sound 
and  fit  for  consumption. 

This  common  occurrence  of  bacteria  in  com¬ 
mercially  saleable  canned  meats  is  not  of  importance 
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from  the  Public  Health  point  of  view  at  all.  It  is 
perhaps  not  sufficiently  realised  by  those  who  are  not 
thoroui^hly  familiar  with  the  subject  how  enormously 
the  harmless  strains  preponderate  over  the  pathogenic 
or  disease-producing  strains  of  bacteria.  It  is  per¬ 
fectly  clear  that  it  is  unjustifiable  to  argue  that  a 
sample  of  canned  meat  should  be  condemned  as  unfit 
for  food  merely  because  it  is  not  sterile,  and  any 
attenii)t  to  impose  administrative  action  of  that  nature 
would  rightly  be  resisted  by  the  manufacturer. 

The  fact  that  living  bacteria  can  so  frequently  be 
found  in  sound  samples  indicates  that  “processing” 
is  by  no  means  true  sterilisation,  though  no  doubt 
many  manufacturers  feel  confident  that,  as  practised 
by  them,  it  is  such.  In  the  case  of  the  seventy-six 
samples  examined  by  Savage  and  his  co-workers, 
sixty-four  different  strains  of  bacteria  were  isolated 
and  studied,  and  it  is  significant  that  forty-nine  of 
these  were  sjioring  bacilli  of  one  kind  or  another. 
These  sporing  tyjies  are  by  far  the  most  resistant  to 
heat,  on  account  of  the  thenno-stability  of  their 
spores,  and  it  is  ]>robable  that  the  attcm[)t  to  destroy 
them  in  canned  foods  would  necessitate  the  use  of 
temperatures  in  ])rocessing  which  would  be  detri¬ 
mental  to  the  ])roduct. 

Rather  the  concern  of  the  manufacturer  should  be 
to  attempt  to  exclude  bacteria  of  all  kinds  by  meti¬ 
culous  attention  to  cleanliness  before  the  processing 
stage  is  reached.  It  cannot  be  sufficiently  emphasised 
that  processing  is  not  a  substitute  for  cleanliness. 

Xow  assuming,  as  we  must  do.  that  neither  cleanli¬ 
ness  nor  i)roccssing  can  entirely  exclude  bacteria  from 
canned  meats,  it  is  of  interest  to  see  what  tyi^es  of 
bacteria  are  likely  to  cause  similage.  and  what  are  the 
conditions  under  which  spoilage  will  take  place. 

The  Anaerobes 

It  has  been  said  that  certain  sporing  bacilli  (the 
obligate  anaerobes)  are  unable  to  multiply  exce])t  in 
an  atmos]>here  containing  a  minimum  quantity  of 
oxygen.  It  would  therefore  seem  an  obvious  con¬ 
clusion  that  if  any  of  these  bacilli  or  their  spores 
survive  processing,  they  will  be  more  likely  than  any 
other  type  to  multiply  and  cause  spoilage,  seeing  that 
quite  a  high  vacuum  is  induced  in  an  air-tight  tin  after 
processing  and  sealing.  The  canner  has  always  em¬ 
pirically  realised  the  importance  of  a  high  vacuum  in 
his  tins.  At  first  sight  it  would  seem  as  if  a  high 
vacuum  would,  on  the  other  hand,  actually  be  an 
encouragement  to  obligate  anaerobes  to  develop,  but 
curioush’  enough  experiments  have  shown  that  this 
is  not  the  case,  and  that  it  is  leakage  of  air  into  the 
tins  which  is  to  be  feared,  even  when  anaerobes  have 
escaped  processing.  This  apparent  anomaly  is  to  be 
explained  by  a  consideration  of  the  following  facts. 

Experiments  carried  out  by  the  workers  referred  to 
above  showed  that  the  spores  of  anaerobes  when 
present  in  small  numbers  in  canned  foods  (and  they 
frequently  are  present),  in  many  cases  do  not  develop 
and  form  vegetative  cells  with  sub.sequent  multiplica¬ 
tion  and  ultimate  spoilage  by  decomposition  of  the 
food.  But  when  tins  containing  a  few  such  spores  are 
punctured,  and  air  is  allowed  to  enter  through  cotton¬ 
wool  plugs,  on  re-sealing  the  tins  the  anaerobes  de¬ 
velop  and  rapidly  decompose  the  food,  causing  the 
tins  to  become  “blown.” 


The  reason  for  this  anomaly  is  that  the  access  of  air 
favours  the  multiplication  of  aerobic  organisms  which 
may  also  be  ])resent.  and  when  these  are  of  proteolytic 
type — i.e.,  are  capable  of  breaking  down  proteins — 
they  provide  the  necessary  pabulum  of  decomposed 
protein  in  which  the  anaerobic  spores  can  begin  to  de¬ 
velop.  This  conclusion  was  arrived  at  after  a  series  of 
experiments  which  it  would  take  too  much  space  to 
describe  here,  but  an  account  will  be  found  in  Report 
Xo.  II  of  the  Food  Investigation  Board,  and  the 
point  is  well  substantiated.  It  is  undoubtedly  of  con¬ 
siderable  practical  importance.  In  the  past,  minute 
leaks  in  tins  have  been  looked  upon  chiefly  as  pro¬ 
viding  a  means  of  entry  for  outside  bacteria.  Their 
importance  is  now  shown  to  lie  rather  in  their  allow¬ 
ing  the  entrance  of  small  amounts  of  oxygen,  which, 
in  the  words  of  the  Report.  “  light  up  and  set  into 
activity  already  existing  but  dormant  bacilli.” 

Sporing  Aerobic  Bacilli 

'I'liese  are  found  in  all  classes  of  canned  meat  and 
fish  products,  both  in  sound  and  unsound  samples. 
Many  of  them  are  markedly  proteolytic,  and  are  there¬ 
fore  a  potential  cause  of  spoilage.  'S'et  in  many  cases 
their  presence  does  not  result  in  deconqiosition  of  the 
food.  Experiments  have  shown  that  this  is  due  to  the 
fact  that*  though  many  strains  can  grow  to  a  certain 
extent  under  strict  anaerol)ic  conditions,  they  cannot 
do  so  to  a  sufficient  extent  to  cause  decomposition. 
Again  the  importance  of  leaks  in  the  tins  is  manifest, 
and  the  immediate  effect  of  the  introduction  of  a  little 
air  is  to  enable  such  organisms,  if  present,  to  multi]>ly 
and  ra])idly  decompose  the  food. 

d'he  effect  of  their  activities  on  the  obligate 
anaerolies  has  l)een  referred  to  above. 

Non-Sporing  Aerobic  Bacilli 

This  grou])  is  divisible  into  several  sub-groups, 
some  of  which  are  proteolytic — <’.g..  the  Proteus  type 
— others  being  fermenters  of  the  sugars  but  non- 
proteolylic — the  B.  coli  tyjie.  Practically  all 
these  organisms  can  grow  equally  well  either  aerobi¬ 
cally  or  anaerobically.  Organisms  of  the  Proteus  tyi>e 
are  very  freciuently  the  cause  of  spoilage,  causing 
“  blowing  ”  of  the  tins  and  decomjiosition  of  the  con¬ 
tents.  The  B.  coli  type  of  organism,  while  it  is  often 
associated  with  “  blown  ”  tins,  does  not  as  a  rule 
cause  any  noticeable  decomposition.  This  is  to  be  e.x- 
jiected  since  this  type  of  organism  is  non-proteolytic. 
These  non-sporing  bacilli  are  very  seldom  found  in 
sound  samples.  When  spoilage  of  a  can  is  traced  to 
this  cause  it  argues  very  imperfect  iirocessing.  since 
non-sporing  bacilli  are  very  readily  destroyed  by  heat.  , 
Micrococci  are  of  practically  no  significance  as  re-  ‘ 

gards  spoilage.  Some  types  are  rather  resistant  to  1 

heat,  and  this  may  account  for  their  presence  in  tins 
which  are  perfectly  sealed.  In  other  cases  they  may  j 
gain  access  through  minute  perforations.  I 

It  will  be  noticed  that  nothing  has  been  said  as  to 
food-poisoning  tyjies  of  bacteria,  such  as  the 
Salmonella  group.  This  is  really  a  subject  in  itself, 
and  deserves  separate  treatment.  Happily  such 
organisms  are  very  rarely  found  in  canned  foods. 

Condensed  milks  and  canned  fruits  will  be  dealt  with 
in  a  subsequent  article. 
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The  Estimation  of  Preservatives  in  Foodstuffs 

By  H.  DRAKE-LAW,  D.Sc.,  F.I.C. 

No  really  satisfactory  method  of  estimating  accurately  the  sulphur  dioxide  content  of 
foodstuffs  has  been  dci'iscd.  Bchm’,  the  commonly  used  methods  arc  critically  examined 
and  arc  found  to  ghe  unreliable  and  inaccurate  results.  An  entirely  new  and  specipc  method  of 
estimating  the  prcscraatn'c  is  urgently  required;  and.  aboz'c  all,  a  standard  and  official 
method.  This  zcill  at  least  help  to  obviate  unjust  prosecutions  under  the  neza  Public  Health 
Regulations. 


THE  LIMITATIOX  of  preservative  now  prescribed 
by  the  new  Public  Health  Regulations  calls  for  a 
degree  of  analytical  accuracy  which  has  hitherto  been 
unnecessary,  and  many  authorities  have  critically 
tested  the  various  published  methods  of  estimating 
the  minute  traces  of  extraneous  matter  involved.  The 
greatest  attention  has  been  turned  to  the  use  of 
sulphur  dioxide,  as  this  product  is  widely  employed 
for  preserving  purposes.  Its  presence  has  further¬ 
more  been  discovered  in  certain  essential  raw 
materials  in  quantities  far  exceeding  those  hitherto 
suspected,  and  in  greater  amount  than  is  now  per¬ 
missible.  The  evidence  of  copious  research  has  shown 
that  widely  divergent  results  may  be  obtained  by  a 
slight  modification  of  the  testing  procedure.  It  is 
advisable,  therefore,  briefly  to  review  the  various 
methods  that  have  been  proposed  for  the  estimation 
of  small  quantities  of  sulphur  dioxide  in  foodstuffs. 

Two  main  classes  of  procedure  have  been  described. 
(T)  Sulphur  dioxide  is  reduced  with  zinc  to  sul¬ 
phuretted  hydrogen  and  estimated  as  lead  sulphate; 
(2)  sulphur  dioxide  is  oxidised  to  sulphur  trioxide 
and  finally  weighed  as  sulphate. 

(1)  The  reduction  method  was  introduced  about  20 
years  ago,  and  was  intended  i)riniarily  for  the  testing 
of  sugars.  The  procedure  is  briefly  as  follows ;  The 
sucrose  solution  is  acidified  with  sulphuric  acid  and 
reduced  with  granulated  zinc.  The  gases  liberated  are 
passed  through  a  lead  acetate  paper,  and  the  sul¬ 
phuretted  hydrogen  is  estimated  by  the  intensity  of 
the  stain.  The  apparatus  used  is  similar  to  that  em¬ 
ployed  for  the  estimating  of  arsenic  by  the  (iutzeit 
test.  The  detailed  procedure  has  been  described  in  a 
recent  issue  of  the  I ntcrmtional  Sugar  Journal.  The 
above  method  is  very  sir.iple  and  expeditious.  Re¬ 
sults  may  be  obtained  rapidly  and  several  estimations 
can  lie  carried  out  concurrently.  The  great  dis¬ 
advantage  of  the  test  is  that  it  is  not  specific  for 
sulphur  dioxide,  and  many  other  sulphur-containing 
compounds  react  in  a  similar  manner.  Its  application 
has  hitherto  been  confined  to  the  sugar  and  glucose 
industries,  but  the  ])rocedure  should  find  a  more 
extensive  use  if  only  as  an  eliminating  test. 

(2)  The  second  method,  or  some  modification  of 
it,  is  that  generally  employed  by  analysts,  and  it  has 
therefore. been  subjected  to  the  greatest  amount  of 
investigation.  The  material  to  be  analysed  is  diluted 
with  water  and  acidulated  v.ith  phosphoric  acid.  The 
mixture  is  then  distilled  in  an  atmosphere  of  carbon 
dioxide,  and  the  distillate  containing  the  sulphur 
dioxide  is  collected  and  estimated  by  one  of  several 
methods.  It  may  be  titrated  with  iodine  solution  or 
oxidised  to  sulphur  trioxide.  The  latter  may  then  be 
quantitatively  determined  by  precipitation  with 


barium  sulphate  or  by  titration  with  standard  alkali. 
The  best  known  oxidising  agents  that  have  been  pro¬ 
posed  are  iodine,  bromine,  and  hydrogen  peroxide. 
Tlie  chief  drawback  to  the  oxidation  procedure  is  that 
the  reactions  involved  are  not  limited  to  sulphur 
dioxide.  ( )ther  comi)ounds  may  and  do  respond  to  a 
similar  treatment,  and  no  modification  has  as  yet 
been  proposed  which  can  be  relied  upon  to  give  the 
degree  of  accuracy  now  required. 

]\Iany  recent  investigations  have  been  carried  out 
to  determine  the  relative  accuracy  of  the  various 
methods  proposed.  Certain  fundamental  difficulties 
have  been  encountered  however.  Sulphur  dioxide  re¬ 
acts  rapidly  with  many  of  the  products  with  which  it 
comes  into  contact,  and  causes  an  immediate  loss  of 
preservative.  This  is  jiartly  due  to  oxidation,  but 
also  to  direct  combination  with  the  food  material. 
The  missing  iwoportion  of  suli)hur  dioxide  may  or 
may  not  reappear  under  the  action  of  the  reagents 
used  for  its  estimation.  Certain  foodstuffs  show  the 
]>resence  of  sulphur  dioxide  when  none  has  actually 
been  added.  Others  which  originally  gave  no  test  for 
sulphur  dioxide  will,  on  standing,  show  appreciable 
amounts.  It  is  therefore  almost  imi)ossible  to  find  a 
satisfactory  method  for  estimating  the  small  traces  of 
sulphur  dio.xide  which  are  now  permitted  in  food¬ 
stuffs. 

Other  sources  of  inaccuracy  also  occur.  A  portion 
of  the  sulphur  dioxide  is  generally  oxidised  during 
manipulation,  the  amount  of  the  loss  being  propor¬ 
tionate  to  the  duration  of  the  distillation.  This  source 
of  error  may  be  partially  avoided  by  increasing  the 
speed  of  the  oj^eration.  but  it  can  never  be  entirely 
eliminated.  There  is  also  a  certain  amount  of  entrain¬ 
ment  during  the  distillation,  and  sulphates  are 
frequently  carried  over  bodily  in  this  manner,  pro¬ 
ducing  inaccurate  results,  .\nother  difficulty  is  en¬ 
countered  when  using  glass  receivers.  Glassware 
frequently  contains  considerable  quantities  of  sodium 
sulphate,  which  is  readily  extracted  with  water,  and 
is  an  obvious  source  of  error. 

We  have  made  a  series  of  tests  on  various  types  of 
foodstuffs  which  have  been  brought  to  our  notice,  and 
some  of  the  results  are  given  below. 

Caramel  (cane  sugar) 

This  product  is  not  mentioned  in  the  new  schedule 
of  foodstuffs,  and  it  may  be  assumed  that  the  per¬ 
missible  amount  of  sulphur  dioxide  is  the  same  as  for 
the  parent  material — namely,  sucrose  or  glucose.  The 
estimation  was  carried  out  by  distillation  of  the 
aqueous  solution  acidulated  with  phosphoric  acid. 
The  distillate  was  titrated  with  iodine,  and  was 
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also  precipitated  as  barium  sulphate.  The  iodine  test 
showed  140  parts  of  sulphur  dioxide  per  million.  The 
sulphate  test  showed  none,  which  was  the  correct 
result.  g^lucose  caramel  similarly  tested  i^ave  ico 
parts  of  sulphur  dio.xide  by  direct  titration  and  10 
parts  by  precii)itation  as  barium  sulphate.  The  higher 
reading  with  iodine  titration  was  due  to  the  ]wesence 
of  volatile  aldehydes  and  ketonic  acids.  The  distillate 
was  acidic  in  character  and  could  not  therefore  be 
estimated  by  alkali  titration. 

Cane  Sugar  (.Mauritius  white  erystal) 

Tests  were  carried  out  both  by  the  reduction  and 
the  o.xidation  processes.  The  distillate  in  the  latter 
case  was  estimated  by  iodine  titration  and  also  by 
precipitation  as  suli)hate.  The  reduction  figure  and  the 
suli)hate  preci])itation  agreed,  showing  100  parts  of 
sul])hur  dioxide  per  million.  The  iodine  titration  gave 
a  ten  ])er  cent,  higher  value.  .Similar  tests  were  car¬ 
ried  out  with  glucose  and  invert  sugar,  and  in  each 
case  the  various  modifications  of  the  method  em¬ 
ployed  gave  results  agreeing  to  approximately  ten  per 
cent.  It  may  be  assumed,  therefore,  that  eomparative 
accuracy  had  been  attained  in  these  cases. 

Starches 

Much  attention  has  recently  been  drawn  to  the 
analysis  of  edible  starches,  particularly  cornflours. 
'I'he  final  food  regulations  make  no  allowance  for 
sulphur  dioxide  in  this  product,  although  it  is  in¬ 
variably  ju'esent  in  .\merican  flour  and  generally  in 
the  Continental  product.  I'lie  best  British  ))rands  are 
free  from  suli)hur  dioxide,  and  we  particularly  wish 
to  emi)hasise  this  fact.  .\n  .\merican  flour  tested  by 
distillation  and  iodine  titration  showed  150  ])arts  of 
sulphur  dioxide  per  million.  The  same  Hour  gave  only 
I  JO  i)arts  by  oxidation  with  iodine  or  bromine 
followed  by  precipitation  with  barium  chloride.  The 
hydrogen  peroxide  method  aiifl  subsequent  alkali 
titration  showed  only  100  parts  per  million.  I'he  end 
reaction  of  the  latter  o])eration  is  ill  defined  and 
absolute  accuracy  is  uncertain.  ( )ther  oxidising 
materials  were  also  tried,  such  as  iiercarbonates  and 
perborates,  but  the  results  coincided  with  one  or  other 
of  those  recorded  above. 

Similar  tests  were  conducted  with  Hutch  cornflour. 
The  iodine  titration  showed  50  parts  of  suliihur 
dioxide  per  million,  whereas  bromine  and  iodine 
oxidation  gave  only  30  parts.  A  British  flour  was  also 
e.xamined.  and  showed  no  sulphur  dioxide  by  the 
sulphate  method,  but  IJ  parts  by  the  iodine  titration. 

It  is  obvious  from  the  above  tests  that  iodine 
titration  cannot  be  relied  upon,  as  the  results  are 
almost  invariably  too  high.  The  sulphate  test  is 
fairly  accurate  in  the  absence  of  other  oxidisable 
sulphur  ])roducts.  The  hydrogen  peroxide  method 
gives  the  lowest  results,  but  it  is  questionable  whether 
this  procedure  is  any  more  reliable  than  the  others. 
Results  of  an  even  more  widely  divergent  nature  were 
obtained  in  other  cases. 

Further  irregularities  have  also  been  recorded  in 
connection  with  the  analysis  of  cornflour.  A  British 
product  was  obtained  free  from  sulphur  dioxide  as 
tested  by  the  bromine  method.  It  was  again  tested 
after  four  weeks’  standing,  when  it  showed  25  parts 


of  sulphur  dioxide  per  million.  The  e.xact  reason  for 
this  increase  is  not  known,  ljut  similar  results  are  re¬ 
corded  by.  many  other  observers. 

Cooked  Meats 

.■\n  attempt  was  made  to  obtain  a  standard  of 
accuracy  in  the  case  of  cooked  meats.  Weighed 
quantities  of  sulphur  dioxide  were  added,  and  the 
mi.xture  was  then  estimated  by  one  of  the  methods 
given  above.  There  was  invariably  an  immediate  loss 
of  sulphur  dioxide,  amounting  in  some  cases  to  many 
hundred  parts  per  million.  The  destruction  of  sulphur 
dioxide  continued  for  several  days  with  gradually 
diminishing  si)eed,  but  it  never  became  absolutely 
stationery.  It  was  obviously  impossible  therefore  to 
standardise  the  test.  The  analytical  figures  obtained, 
however,  were  similar  to  those  already  recorded. 

Dried  Fruits 

Experiments  were  carried  out  with  dried  fruits,  and 
the  results  very  closely  resembled  those  for  cooked 
meats  in  that  the  sulphur  dioxide  which  could  be  esti¬ 
mated  was  a  gradually  diminishing  (piantity.  .Another 
difliculty  encountered  in  this  case  was  caused  by  the 
massive  bulk  of  the  vegetable  fibre  whicb  greatly 
retarded*  the  speed  at  which  sulphur  dioxide  could 
be  distilled.  The  fibrous  matter,  even  on  being 
thoroughly  minced,  still  tenaciously  held  a  portion 
of  the  sul|)hur  dioxide.  The  disintegration  of  the  fibre 
was  assisted  in  some  cases  by  means  of  dilute  caustic 
soda,  'file  amount  of  determined  sulidmr  dioxide  was 
then  enormously  increased.  It  was  afterwards  found 
that  the  caustic  soda  itself  contained  an  apiireciable 
(luantity  of  sulphur  dioxide,  but  even  after  making 
due  allowance  for  this  the  jireservative  jiresent  was  in 
excess  of  the  amount  expected,  and  we  believe  that 
some  decomposition  of  the  luil])  had  taken  jilace. 

Conclusions 

file  final  evidence  of  these  and  other  investigations 
points  to  the  conclusion  that  it  is  rarely  possible  to 
estimate  sulphur  dioxide  with  a  degree  of  accuracy 
within  30  parts  jier  million,  and  freipiently  a  greater 
margin  is  necessary.  .An  entirely  new  and  S])ecific 
method  of  estimating  this  preservative  is  urgently  re- 
(piired.  It  is  obvious  that  any  food  manufacturer’s 
products  may  be  suspected  of  containing  suljihur 
dioxide  when  none  has  been  added.  We  need  above  all 
a  standard  and  offleial  method  of  analysis  which  will 
give  at  least  c(jual  results  in  the  hands  of  all  analysts, 
and  which  will  be  of  assistance  in  preventing  unjust 
prosecutions  from  taking  place. 


Food  Manufacture  is  sent  to  any  address 
in  the  World  for  10s.  per  annum.  Send  your 
subscription  now  to  LEON.ARD  HILL,  LtD., 
173,  Fleet  Street,  London,  E.G. -4. 
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“  Industrial  Friendship  ” 

By  SYDNEY  W.  PASCALL,  J.P. 


I  UNDERSTAND  that  this  new  venture  in  the 
realms  of  trade  journalism  is  to  deal  with  the  manu¬ 
facture  of,  and  other  matters  connected  with,  many  of 
the  articles  which  constitute  the  daily  diet  of  our 
people.  Fhere  is.  I’m  sure,  a  held  for  much  useful 
work  in  this  direction;  and,  as  one  closely  associated 
with  the  makinif  and  marketini^  of  certain  edibles  that 
we  contend  have  a  i^enuine  food  value.  I  have  pleasure 
in  wishintj  every  success  to  the  enterprise. 

In  response  to  an  Editorial  invitation  to  contribute 
somethini^'  to  the  first  issue  of  this  journal.  I  will  not 
presume  to  touch  upon  any  e.xpert  or  technical 
features  of  food  manufacture,  hut  I  may  perhaps  he 
permitted  to  offer  a  few  observations  on  the  industrial 
situation  as  I  see  it,  with  a  few  sui^s^estions  as  to  the 
lines  aloiii;  which  the  only  permanent  solutions  can  he 
found  to  the  difficulties  which  have  confronted  us  for 
some  time,  and  which  face  us  to-day.  It  seems  to  me 
that  our  main  hope  lies  in  the  cultivation  of  a 
broad  outlook,  the  rii^ht  ”  attitude  of  mind.”  and 
the  concerted  action  amonjj;st  all  of  us  who  are 
em^a.ued  in  industry.  There  has  recently  been 
published  a  book  which  every  employer  and  every 
worker  ou,L;ht  to  read.  The  Secn't  of  Ilij^h  ITaf^cs, 
by  two  en.i^ineers.  It  shows  that  they  have  made  some 
proitress  alontf  these  lines  in  -\merica.  I  am  not  one 
of  those  who  assume  that  because  a  thinj;  hails  from 
.America  it  must  therefore  of  necessity  be  superficial 
and  insincere.  There  are  i^reat  lessons  to  be  learned 
from  .America,  and  there  is  one  here. 

Naturally  and  projierly.  the  principal  object  of  the 
watte  earner  and  d'rade  Unions  has  been  to  secure 
higher  wattes :  etiually  naturally  and  ecjually  properly 
the  chief  desire  of  the  employer  has  been  to  .secure  a 
workiiiif  profit,  or  to  put  it  in  another  way.  to  achieve 
less  costly  production.  Surely  one  object  lesson  we 
may  learn  as  a  result  of  recent  events  is  that  neither 
party  to  production  can  secure  its  aim  without  the  co¬ 
operation  of  the  other.  Supiiosinc;'  we  exchan,!.te  roles  ? 
Let  the  wai^e  earner  and  Trade  I’nionist  seek  to  re¬ 
duce  the  cost  of  production  as  a  means,  and  the  only 
means,  of  achieviiii;^  hi.!.;her  real  waives.  Let  the  em¬ 
ployer  aim  at  payini,''  hii^her  waives  as  the  only  perma¬ 
nent  method  of  obtaininj^  a  reduced  cost  of  production. 

I  do  not  believe  these  are  paradoxes.  I  believe  they 
can  be  obtained  by  the  co-operative  effort  of  em¬ 
ployers  and  employed.  I  tirmly  believe  that  if  the  men 
of  s^oodwill  amonif  the  employers  and  those  amoni; 
the  Trade  Union  leaders  were  to  i?et  tosj;ether  on  the 


basis  of  reduced  cost  of  production  plus  higher 
wages,  we  should  have  an  aim  that  is  perfectly  within 
our  reach  and  an  aim  that  by  study  and  hard  work 
would  enable  us  to  make  a  real  contribution  towards 
the  industrial  prosperity  of  our  country. 

I  am  confident  that  if  the  best  minds  in  all  classes 
and  from  all  sides  engaged  in  industry  combined,  they 
could  produce  a  British  policy  that  would  be  better 
suited  to  our  national  character  than  anything  im¬ 
ported.  This  has  been  already  done  with  some  success 
in  the  shiiibuilding  industry,  and  this  is  an  e.xperiment 
that  should  be  extended  and  emulated. 

It  is  interesting  and  encouraging  to  have  dis¬ 
covered  that  what  is  sometimes  termed  welfare  work, 
but  what  is  really  (if  it  is  indeed  the  genuine  article 
and  not  the  sham  variety  )  the  establishment  of  human 
relations  between  the  various  parties  in  industry,  was 
in  the  late  industrial  crisis  a  steadying  and  binding 
influence.  .A  seed  sown  years  ago  in  the  cause  of 
human  unity  and  personality  in  industry,  whether  it 
has  taken  the  form  of  co-partnership,  superannua¬ 
tion.  e.xtended  sick  benefit,  more  regular  conditions  of 
employment,  or  many  another,  without  any  thought 
of  a  quid  pro  quo  (it  would  not  have  been  much  good 
if  there  had  been)  has  had  a  crop  in  friendship  and 
unity  to-day. 

T  have  been  asked  by  Trade  Unionists  if  I  can  be 
sure  that  those  of  us  who  think  like  this  can  induce 
the  majority  of  employers  to  take  this  line.  I  do  not 
know.  I  think  a  great  many  more  employers  have  a 
receptive  mind  on  this  ((uestion  to-day  than  is  com¬ 
monly  supposed:  but  of  this  I  am  certain,  that  while 
we,  acting  alone,  may  not  be  able  to  secure  a  way 
of  co-operation,  a  way  of  joint  action,  a  way  of  in¬ 
dustrial  friendship,  yet  acting  in  concert  with  a  friendly 
body  of  opinion  from  the  workers’  side  and  rein¬ 
forced  by  their  strong  support,  it  can  enforce  our 
policy.  Separately,  it  will  be  interesting  and  compara¬ 
tively  ineffective:  united,  our  arguments,  backed  by 
our  example,  will  have  a  great  moral  force  that’ 
nothing  can  withstand. 

Acting  together  in  a  way  that  best  illustrates  what 
I  mean  when  I  have  used  the  words  industrial 
friendship.”  it  will  bring  about  in  the  major  part  of 
the  field  of  industry  to-day  a  real  industrial  pact — a 
jiact  secure  because  it  rests  upon  a  firm  faith  of  those 
who  seek  to  render  each  to  the  other  the  service  of 
friends,  and  to  bring  about  a  new  order  strongly 
based  on  a  living  and  working  industrial  friendship. 
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.Snethlage.  (Clicm.  IVcckblad,  1926,  23.  578.') 

.Acetic  .Acid  and  \  inegars  containing  Formic  .Acid, 
.A.  Kreutz  and  C.  Biickner.  (Zeit.  Unters.  Lcbcnsm., 

1926.  52,  295.) 

Micrographic  Detection  of  Tartaric  .Acid  in  Official 
Preparations,  M.  Francois  and  C.  Lormand.  (.\nn. 
Falsif.,  1926,  19.  599.) 

Determination  of  Common  Salt  in  b'oodstuffs,  F. 
Alach  and  \V.  Pepper.  (Lamha.  Ucrsuclis-Stat.,  1927. 
105.  205.) 

Determination  of  .Acid  and  bat  Content  of  Casein. 
J.  Marcusson  and  M.  Pickard.  (Clicm.-Zt^i^..  1927.  51, 
104. 1 

I  )etermination  of  .Amount  of  Connective  'I'issue  in 
Aleat,  II.  II.  Mitchell  and  others.  (Jour.  Hiol.  Clicm., 
^9-7.  71.  379-) 

Determination  of  Butter  hat  in  Margarine.  G.  D. 
Elsdon  and  P.  .Smith.  (.■\nal\'st,  1927.  52.  63.) 

Determination  of  Milk  Fat  in  b'oodstuffs  by  the 
Reichert-Meissl  Test.  H.  Liilirig.  {Pharm.  Zentr., 

1927.  (j^.  49.  65.) 

Rapid  Method  of  .Sorting  Butters  and  Margarines, 
C.  M.  Manley.  (.Ancilyst.  1927,  52.  67.) 

Wulff’s  *“  Tndikator-b'olien-Kolorimeter  ”  for  Deter¬ 
mination  of  Water  Concentration,  .A.  Diem.  (Kon. 
Ind.,  1927,  Xo.  9.  93.) 

Detection  of  Hydrogen  Peroxide  in  Beverages 
Preserved  with  this  Compound,  C.  1).  Howard  and 
C.  Civen.  (Ind.  Fng.  Clicm.  1927.  19,  161.) 

Recent  .Advances  in  the  Bacteriological  Examina¬ 
tion  of  Food  and  Water.  W.  G.  Savage.  (.Analyst. 
March.  1927,  117.) 

Quantitative  Researches  on  the  Water- .Soluble 
\’itamins  B  contained  in  Yeast  Extracts,  Yeasts,  and 


in  the  Culture  Media  of  A’easts,  L.  Randoin  and  R. 
Lecoq.  (Jour.  Pharm.  Chim.,  March  i,  1927,  193.) 

The  Relation  of  Cholesterol  to  Yitamin  1).  O. 
Rosenheim  and  T.  .A.  Webster.  (Bioclicm.  Jour., 
1927,  Xo.  I,  127.) 

Determination  of  Benzoic  .Acid  in  Mincemeat,  E. 
Waltzinger.  (Clicm.-Ztg.,  1927,  18,  170.) 

\'olumetric  Determination  of  Commercial  Synthetic 
A'anillin,  \'.  Zanotti.  (Poll.  Chim.  Ihirm.,  1927.  66, 

33-J 

Cacao  Butter  .Sul)stitutes  and  their  Detection. 
.A.  W.  Knapj),  J.  E.  Moss,  and  .A.  Melley.  (Read  at 
Soc.  Public  Analysts,  March  2.  1927.) 

Detection  of  Illipe  Butter  in  Chocolate.  11.  W. 
Bywaters,  F.  T.  Alaggs,  and  C.  J.  Pool.  (Read  at 
Soc.  Public  .Inalysts,  Alarch  2,  1927.) 

The  Water  Content  of  Tinned  Frankfort  Sausage, 
H.  Willeke  and  F.  Junker.  (Kons.  Ind.,  1927,  Xo.  5, 
47:  Xo.  6.  62:  Xo.  9,  99.) 

Determination  of  Milk  Solids  in  Food  Products, 
H.  C.  Waterman  and  H.  .A.  Pepper.  (Ind.  Eng. 
Clicm.,  .April,  1927,  501.) 

.Analysis  of  Egg  Yolk  Preserved  in  Gelatine,  T, 
Cockburn  and  M.  Pove.  (.Analyst,  Alarch.  1927,  143.') 

.Analysis  of  Maple  Products,  J.  F.  Snell.  (Ind. 
Eng.  Clicm.,  b'ebruary,  1927,  278.) 

Determination  of  (lelatine  in  Ice-Cream.  R.  E. 
Remington  and  P.  IP  McRoberts.  (Ind.  Eng. 
Clicm.,  February,  1927,  267.) 

.A  Xumerical  Expression  for  the  Colour  of  Flour, 
D.  \\'.  Kent-Jones  and  C.  W.  Herd.  (Read  Soc. 
Public  .Analysts,  .April  6.  1927.) 


{Continued  from  kage  6.) 

Imports  and  E.\ports. 

Comparing  the  British  ex])orts  for  the  first  quarter 
of  1927  with  those  for  the  first  (piarter  of  1926,  one 
notes  increases  of  17  ])er  cent,  in  jams  and  4  i)er  cent, 
in  cured  fish,  while  cocoa  prei)arations  and  con¬ 
fectionery  show  little  change.  Im|)orts  of  bacon  from 
Denmark  increased  in  weight  by  34-5  i)er  cent.,  but 
owing  to  diminished  imports  from  Canada  and  other 
countries,  the  net  increase  in  retained  im])orts  of 
bacon  and  hams  was  only  4  j)er  cent.  There  was  a 
heavy  reduction  in  imports  of  frozen  beef  from 
.Australia  and  Xew  Zealand,  and  an  increase  of  nearly 
32  per  cent,  in  imports  of  mutton  and  lamb  from 
.South  .America.  Retained  imi)orts  of  unrefined  sugar 
showed  a  decrease  of  44  per  cent.,  and  of  refined 
sugar  21  per  cent. 

'file  exports  of  cocoa  from  the  (iold  Coast  for  the 
past  three  months  were  as  follows :  January,  28.393 
tons;  February,  36.787  tons;  March,  29,741  tons. 
The  e.xports  of  cocoa  from  Ceylon  during  1926  were 
66,387  ewts.  As  compared  with  the  previous  year, 
there  was  a  decrease  in  shipments  to  the  United 
Kingdom,  but  an  increase  to  Germany:  the  latter 
rose  from  874  cwts.  to  1,963  cwts. 
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FOOD  MANUFACTURE 

Recent  Patents  relating  to  Food  Manufacture  and 

Preserving 

77ir  folIozL’ing  abstracts  arc  obtained  from  recently  published  copies  of  the  “  Illustrated 
Official  Journal''  (Patents)  by  permission  of  the  Controller  of  H.M.  Stationery  Office. 
Printed  copies  of  full  Patent  Specifications  accepted  may  be  obtained  from  the  Patent 
Office,  25,  Southampton  Buildings,  London,  li'.C.2,  at  is.  each. 


265,840.  Spray  evaporators.  Xksti.e  and  An(;i.o- 
Swiss  CoXDEN'.SED  MiLK  Co.  Juiie  I5,  I926. 

An  arranticment  for  dryinj^  milk  or  other  liquid  by 
atomizin!:»^  a  jet  of  liquid  by  a  jet  of  hot  air  or  .ujas. 

265,850.  Boxes  for  viewing  contents.  J.  .\u.sti\.  Ltd., 
AND  E.  L.  .Austin.  July  i.  1926. 

tubular  bo.x  bavini^  a  window  at  each  end  for  rock 
or  like  sweetmeat  of  bar  form. 

265.859.  Sterilizing  milk  and  other  food.  R.  Kristen. 
July  26,  1926. 

The  food  is  contained  in  s^lass  receptacles  with  loosely 
fittin”’  lids.  The  receptacles  are  jdaced  in  a  vessel 
bavinq’  a  sprinq-pressed  air-ti.qbt  lid.  .A  small 
quantity  of  an  explosive  fuel — alcohol — is  then 
ii^nited  in  the  vessel  by  an  externally  operated  iqnition 
device  so  as  to  burn  up  the  oxyqen  in  the  vessel  and 
receptacles  and  create  a  vacuum  therein. 

265,865.  Coffee.  O.  Gewalt.  .Auj^ust  16.  1926. 

Coffee  is  treated  in  a  closed  comjiartment  to  remove 
bad  smell  and  taste  by  coolins^  to  below  0°  C.  for 
some  hours. 

265.889.  Meat-cutting  band  saws.  J.  \V.  \  auohan. 
October  20,  1926. 

The  whole  of  the  saw,  except  a  short  i)art  above  the 
table,  toijether  with  the  saw  wheels,  is  enclosed  in  a 
housiiyiL,'’  with  a  door. 

265.910.  Treating  food  with  radiations.  K.  IIoekee- 
mayr.  .Ai)ril  23.  1926  (not  yet  accejited). 

Milk  in  concentrated  form,  such  as  condensed  or 
dried  milk,  or  milk  in  a  curdled  state,  is  subjected  for 
a  substantial  ])eriod  of  time  to  the  action  of  artificially 
produced  ultra-violet  rays  whereby  it  is  converted  into 
a  food  suitable  for  the  treatment  of  disease  such  as 
rachitis.  Dried  milk  thus  irradiated  is  stated  to  keep 
particularly  well. 

265.922.  Sausage  machines.  M.  W'ommer.  December 
2.  1926  (not  yet  accepted). 

265,978.  Machine  for  sorting  fruit.  \V.  .A.  Xoten- 

BOOM.  A.  \V.  XoTENBOOM.  C.  P.  XOTENBOOM, 
AND  K.  P.  XOTENBOOM.  February  10,  1927  (not 
1  yet  accepted). 

-An  apparatus  for  sorting  by  passing  over  or  through 
graded  apertures. 

266,011.  Ice-cream  containers.  F.  G.  Beaton.  Febru¬ 
ary  15,  1927  (not  yet  accepted). 

A  conical  ice-cream,  etc.,  container  is  provided  with 


a  cover,  say  of  tissue  j^aper,  of  truncated  conical 
form,  made  by  securing  tlie  edges  of  a  blank  together, 
the  wide  upjier  end  of  the  cover  being  twisted  to¬ 
gether  after  the  ice-cream  container  has  been  placed 
within  it. 

266,069.  Preserving  and  packing  vegetables  and  fruit. 

.S.  G.  M.  Xesbitt.  Xovember  30,  1925. 

In  preserving  vegetable  produce,  including  fruit,  the 
produce  is  impregnated  with  a  standard  non-toxic 
alkaline  buffer  solution,  so  that  peas.  French  beans, 
spinach,  and  other  chlorophyll-containing  produce 
will  retain  their  colour  when  sterilized  and  packed  in 
sealed  containers.  The  treatment  is  preferably 
adjusted  to  give  a  liquor  having  a  Ph  value  of  7-0- 
8-3  in  the  containers  after  sterilization.  The  proto- 
])lasm  is  first  killed — e.g.,  by  scalding — to  render  the 
materials  permeable  to  the  buffer  solution.  A  solution 
containing  4-8  parts  by  weight  of  sodium  di-hydrogen 
l)hosphate  to  100  parts  of  water  may  be  used,  or  part 
of  the  phosphate  may  be  replaced  by  an  equivalent 
a.mount  of  sodium  bicarbonate.  A  mixture  of  di¬ 
sodium  hydrogen  phosphate  and  sodium  di-hydrogen 
phosphate  may  be  employed  when  it  is  desired  to 
vary  the  Pn  value  somewhat,  more  especially  with 
produce  not  containing  chlorophyll.  For  packing 
liquor,  a  5  per  cent,  disodium  hydrogen  phosphate 
with  the  usual  sugar-salt  solution  may  be  used,  or  a 
molecular  eipiivalent  of  magnesium  hydroxide  may  be 
employed.  When  permissible,  soluble  preservatives, 
such  as  benzoates  or  sulphites,  or  essential  oils,  such 
as  cloves,  cassia,  etc.,  may  be  added  to  accelerate 
sterilization  and  to  enable  lower  concentrations  of  the 
buffer  solutions  to  be  used.  Examples  are  given  of 
the  packing  of  ])eas  and  spinach.  Where  a  less  bright 
colour  is  preferred  a  more  dilute  buffer  solution  is 
employed.  In  this  case  a  small  amount  of  sodium 
phosphate  may  be  added.  Impregnation  with  the 
solutions  may  be  assisted  by  first  reducing  and  then 
increasing  the  pressure. 

266.101.  Bread,  biscuits,  etc.;  ovens.  O.  A.  Elias. 

January  12,  1926. 

The  baking  of  biscuits,  bread,  cakes,  etc.,  is  carried 
out  in  the  presence  of  artificially  produced  ultra¬ 
violet  rays,  the  heating  being  preferably  effected  by 
one  or  more  sources  of  both  light  and  radiant  heat. 

266.139.  Vitamins.  A.  W.  Owe.  March  2,  1926. 

For  vitaminizing  an  oil  intended  for  food  or  medicine, 
a  vitamin  concentrate  possessing  objectionable 
flavour  and  smell  is  dissolved  in  the  oil  and  the  re¬ 
sulting  solution  is  subjected  to  a  mild  refining  treat¬ 
ment. 
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266,230.  Sausage-making  machines;  valves.  W.  H. 

Potter.  September  8,  1926. 

266,414.  Citric  acid;  alcohol.  A  Ferxb.xch,  J.  L. 
Yuill,  and  Rowntree  and  Co.,  Ltd.  Octol)er 
26,  1925. 

I  he  i)rocluction  of  citric  acid  from  solutions  of 
sucrose  by  means  of  moulds  or  funs^i  is  carried  out 
without  sterilization  of  the  solution  ijy  heat  but  with 
the  addition  to  the  solution  of  hydrochloric  acid,  the 
amount  of  acid  added  beint^  such  as  to  establish  a 
hydro.^^en  ion  concentration  at  which  the  selected 
ort,>-anisms  can  be  j^rown  to  the  virtual  e.xclusicn  of 
invadinj,’'  or.nanisms;  a  suitable  hydrojj^en  ion  concen¬ 
tration  is  l^H  I '8.  In  specification  266.415  the  pro¬ 
cess  is  e.xtended  to  include  other  carbohydrates  and 
acids. 

266,599.  Cutting  caramels.  H.  J.  C.  Forrester.  July 
20,  1926. 

Relates  to  caramel  cuttiniif  machines  of  the  type  in 
which  candy  dou.i^h  is  forced  as^ainst  cutters  by 
presser  feet  and  scored. 

266,661.  Canisters.  W’.  I’atox.  April  20,  1926  (not 
yet  accepted). 

266,667.  Machines  for  casting  chocolates.  Bogctld 
AXD  Iacorsex.  October  5.  1926  (not  yet 

accepted). 

A  machine  for  continuously  castins^  chocolate,  adjust¬ 
able  for  different  forms  of  chocolate,  from  ])astilles 
to  larj^e  cakes,  com])rises  a  uniformly  moving'  endless 
belt  carrying:  mould  i)lates  and  an  oscillatinii'  fdlini; 
hopper.  The  mould  plates  are  interchanj^eable.  and 
the  mechanism  for  oscillating’  the  hopper  and  operat- 
inj,’’  the  flllinj^  pump  is  adjustable  to  suit  the  different 
forms  of  chocolates. 

266.683.  Refrigerating.  I.  .-\.\irxDSRX.  January  ii. 
1927  (not  yet  accepted). 

I'acnnm  processes. — Alcohol,  preferably  methyl  or 
ethyl  alcohol,  is  used  as  the  evaporating;  liquid  in  pro¬ 
cesses  of  the  kind  in  which  vai)our  from  a  liquid  is 
alternately  adsorbed  in  and  released  by  heat  from 
adsorbent  substances  such  as  activated  carbon,  silica 
.qel,  or  bleaebin.q’  powder.  Activated  animal  carbon 
may  be  employed  as  the  adsorbent. 

266.684.  Acetic  acid.  .Soc.  Chimique  des  Ustnes  du 
Rhone.  January  19,  1927  (not  yet  accepted). 

Dilute  aqueous  acetic  acid,  containing'  cellulose  com¬ 
pounds  in  solution,  before  beinj^  e.xtracted  with 
solvents  is  treated  with  substances  haviiyq  an  acid 
function  in  order  to  render  tbe  cellulose  compounds 
soluble  in  water  and  so  prevent  their  iirecipitation 
while  the  acetic  acid  is  bein^  removed.  .Accordin;^  to 
examples,  dilute  acetic  acid  obtained  in  the  manu¬ 
facture  of  cellulose  acetate  is  treated  with  sulphuric 
acid  at  elevated  temperature  for  some  hours.  When 
necessary  the  sulphuric  acid  is  neutralised  with 
sodium  carbonate  before  the  extraction. 

266,692.  Sour  milk  beverages.  S.  Matsubara.  Febru- 
ary  9.  1927  (not  yet  accepted). 

A  sour  milk  beveras^e  ’s  produced  by  fermentins;'  milk, 
adding  a  concentrated  2ugar  solution,  and  then  forc¬ 


ing  the  mixture  by  air  which  is  under  a  pressure  of 
the  order  of  5,ooolbs.  per  sq.  in.  through  an  ex¬ 
ceedingly  small  space  between  a  resiliently  supported 
valve  and  its  seating.  First  cooled  to  15°  C.  the 
original  milk  is  sprayed  through  a  fine  nozzle,  heated 
to  about  70°  C.  and  maintained  at  that  temperature  for 
about  thirty  minutes,  cooled  to  36°  C.,  bacillus 
lacticum  added  and  the  temperature  of  36°  C.  main¬ 
tained  for  thirty  hours;  35  per  cent,  of  sterilized  con¬ 
centrated  sugar  solution  is  then  added  and  the  mixture 
cooled  to  15°  C..  and  finally  the  mass  is  forced 
through  the  valve  to  break  iq)  the  globules  of  fat  and 
to  produce  an  emulsion. 
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